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Convair's Supersonic Deltas... ff 58 F-102A. FW6 


KEYSTONES OF 


AMERICAN AIR POWER 

Convair, by developing and 
aircraft, has provided signilic; 
of capability for both the Sti 
missions of the U.S. Air Fort 
America's first supersonic Boi 
developed and is being built i: 

Worth for the Strategic Air Command, 
first supersonic, all-weather Interceptor, me 
: F-102A, and its advanced successor the F-106,' 
were designed and are being built at Convair- • 
San Diego for the Air Defense Command. 1 


CONVAIR A DIVISION OF GENERAL DYNAMICS CORPORATION 




THIN-WALL magnesium casting for the Begulus missile fin 
produced by Dow. 


QUALITY MAGNESIUM CASTINGS 


for aircraft and missiles 

Sand, Permanent Mold, Plaster Castings 

YOU NAME THE CASTING. Dow can supply you 
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Future achievements in the field of rocket propul- 
sion depend upon the ability to test prototype en- 
gines at rapidly increasing power levels. To keep 
pace with these higher power requirements, RMI 
is completing work on a giant rocket test stand. 
The new RMI test structure is capable of 
g rocket engines in the million-pound 
t class. Its massive rotating system pro- 
s firing attitudes from vertically downward 
5 degrees above horizontal. The control cen- 
:ontains a maze of instruments that contin- 
ily record separate events occurring, within 
engine, at intervals ranging from one-tenth 
. second to less than one millisecond . . . 


Powei 



and with accuracies up to ninety-nine per cent. 

This addition to RMI’s already-extensive test 
facilities paves the way for tomorrow’s more 
powerful and more efficient rocket powerplants. 
It’s another example of how RMI — America’s 
first rocket family— is continuing to pioneer in the 
development and production of new engines for 
supersonic manned' aircraft . . . helicopters, cata- 
pults and test sleds . . . and missiles for defense 
and space exploration. 

Engineers, Scientists — Perhaps there’s a 
place for your talents in RMI’s expanding or- 
ganization. Our new projects present challenging 
problems and the chance for greater responsibility. 
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'If it’s a complex sandwich design. . . 
Narmco specialists can build 


it i 


" SAarDWICHES" 
FOR, A LIGHT LAUNCH 

Every pound, every ounce of weight eliminated 
in plane and missile airframes means increased fuel 
and instrumentation loads... 

The phenomenally high strength-to-weight ratio of 
bonded sandwich components... utilizing metals or 

reinforced fiberglass... has given design engineers a 
fabulous weapon to help combat the "overweight” problem . . . 
Narmco’s long-accumulated experience in the design and 
development of bonded primary or secondary sandwich 

structures, regardless of the size, shape or complexity, 
is available to you...Narmco Manufacturing Co. 
welcomes the opportunity to direct its technical skills to the 
solution of your missile structural problems. 
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SYSTEMS ENGINEERING • DESIGN CONCEPT TO VOLUME PRODUCTION 


The Ml Toss Bomb Computer System is standard equipment on 
the Air Force’s operational fighter-bombers. It enables attack on 
“targets of opportunity” and— of all fighter-bomber systems— it 
provides superior accuracy and a flight pattern least vulnerable to 
counter measures. Its design and configuration allow installation 
in any known fighter or bomber. 

Researched, designed and mass produced by Mergenthaler Sys- 
tems Engineering Division, this compact and efficient device is 
just one example of Mergenthaler’s outstanding work on complex 
integrated systems, support equipment and special components. 

This accumulated experience in systems engineering, together 
with Mergenthaler’s extensive manufacturing facilities in both 
the United States and NATO countries, is of very real importance 
to the nation’s defense projects . . . Mergenthaler Linotype 
Company, 29 Ryerson Street, Brooklyn 5, New York. 



Mergenthaler is currently active in: 


systems engineering • advanced bombing systems • analogue and 
digital computers • infra-red equipment • electronics • optics • high 
speed photography • ballistics • ordnance control systems • missile 
guidance ■ servo-mechanisms • thermodynamics • mechanical and 
electro-mechanical engineering • magnetic theory • metallurgy 




Some facilities are easily measured. Like floor space. Grumman has 
3,400,000 square feet of it, all in use. And the runways at Bethpage and Peconic River, 
Long Island, N. Y., and at Stuart, Fla. They stretch a total of 9 miles. 

You can size up other Grumman facilities, too. Like design rooms. Wind tunnels. 
Analog computers. Altitude chambers. Test-flight simulators. Techniques in forming, 
machining and welding. Quality control practices. Oscillographs. Research with cermets. 
Or the process that mills metal chemically. 

You can see the scope of Grumman facilities other places. At the instrumented jet 
engine test stands. On the assembly line. In the air where missiles and other armaments 
are test-fired. Or at the sixty places around the world where Grumman field service is 
available 24 hours a day. 

Anything else? Yes, Grumman's most important facility: Its people. How do you 
measure them? Look at any Grumman plane. The amphibious SA-16 Albatross of air 
rescue fame. The S2F-1 Tracker, world's first anti-submarine aircraft capable of 
performing the complete search-attack assignment. The radomed WF-2 Tracer "early 
warning" aircraft. The F9F-8T, the Navy's only transonic fighter-trainer. Or the 
supersonic F11F-1 Tiger, the first fighter to incorporate into its design the arearrule 
(coke bottle) fuselage. That's the measure of Grumman people. And has been for 
27 years in the production of over 24,000 planes. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
Bethpage • Long Island • New York 

Air Superiority Fighters • Anti-submarine Aircraft • Jet Trainers 
Air Transports • Nuclear Research • Aerobilt Truck Bodies 
Hydrofoil Research • Grumman Boats 


A-7137 




CRYOGENIC PUMP IS NOTEWORTHY 
NEW INDUSTRY DEVELOPMENT 

A product of Sundstrand-Denver, it has 
a demonstrated capability of pumping liquid nitrogen at 
pressures over 3000 psi at speeds of over 3500 RPM. 


Piston type, extremely compact and light- 
weight, it has been under experimental develop- 
ment for a year and is suitable for pumping liquid 
gases such as nitrogen and oxygen. Sustained 
operating periods have been obtained repeatedly 
without any form of lubrication. 

The pump is a design modification of a Sund- 
strand hydraulic motor which is made in many 
sizes and thus other larger capacity pumps can 
be provided with relatively little development. 

The pump shown here has nine axial pistons 
and is of fixed displacement type. Metal parts 
have been selected to be compatible with liquid 
nitrogen. Minor material changes can be incor- 
porated for satisfactory operation with the use 
of liquid oxygen. 

The result of precision engineering and care- 
ful testing, these pumps appear to be the solution 
to many of the high power-to-weight problems 
encountered with missiles, rockets and high per- 
formance fighter planes; and, will prove highly 
useful for aircraft cooling systems and ground 
support equipment. Variation in orientation, size, 
mounting and assembly of these self-contained 
units can be supplied to suit your individual 
needs. For further information on using these 
pumps to solve your cryogenic pumping problems 
contact : Application Engineering Department 



PERFORMANCE DATA 
SUNDSTRAND-DENVER CRYOGENIC PUMP 


Displacement 
Capacity @ 3500 RPM 
Horsepower @3500 RPM 
Volumetric Efficiency 
@ 3000 PSI 
Weight 

AND Mounting Flange 
Dwg. No. 


0.1 30 cu. in./rev. 
1 .75 gpm 
3.8 HP 

90% 

2.5 lbs. 

10260 Type X 
ED699 



SUNDSTRAND-DENVER 

2480 W. 70th Avenue e Denver 21, Colorado 

A DIVISION OF SUNDSTRAND MACHINE TOOL COMPANY 
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If you h 
l problem 


Sundstrand-Denver's 150 man creative team 
of engineers and technicians, precision production 

facilities, complete and separate prototype 
shop, laboratories, testing and heat treating 

equipment have gained for it recognition as 
‘•Plant of the Year Award Winner 1957." 


•iipabilities. 
for our Neir- 


In this new plant you’ll find versatile, modern 
machines coupled with 50 years engineering, 
development and product manufacturing 
experience. 

Here exacting control and 
coordination to expedite 
..."on time delivery" 

available to you. 


A DIVISION OF SUNDSTRAND MACHINE TOOL COMPANY 
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NOW 

for the first time 

LOW 

COMPRESSION 
SET 

Butyl 0 RINGS 



NEW 

Another Linear first ... a new, low compression-set 
Butyl Compound for use in “O” Rings. Linear Butyl 
Compound- 7806-70 is a seal material that withstands 
compression set at elevated temperatures without being 
permanently deformed or losing its resiliency and its 
value as a seal. Also, Butyl withstands the chemical 
actions of the non-flammable phosphate esters such as 
“Skydrol”, “Pydraul”, “Celluflex" and “Lindol”. 

YET, PROVEN 

Exhaustive tests, under method “B” of the ASTM, 
show this new Linear compound develops only 30 to 


40% compression set after 70 hours at 212°F, as com- 
pared to the usual 70 to 95% set experienced with 
previous Butyl compounds. This unusually good re- 
sistance to permanent deformation, combined with a 
tensile strength of 2000 psi and an elongation factor of 
275%, make this material an outstanding one for all 
“Q” Ring applications and other molded shapes where 
Butyl rubber’s excellent qualities are desirable. 
Whenever you have a seal problem that is tough to 
handle— look to Linear for an answer. Write, or ask 
the local representative for complete information on 
Linear’s new Butyl Compound 7806-70— today. 
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inkal 

ublications 


industrial 

GOVERNMENTAL 


For Your Products 


Main Office & Plant 
P. O. Box 2287^ k 


Sacramento, California 


Whatever your tech data requirements, Hayes Technical Publication division 
offers you a complete service in the preparation of handbooks, brochures, 
catalogs, listings and directories. 

Our organization has probably the most complete self-contained facilities 
in the United States for "beginning-to-end” production requirements. In the 
past five years we have published over 1.500 technical manuals written to 
Government or Industrial specifications, on drastic delivery schedules and 
under strict cost control. 

Our staff of 475 employees occupies floor space in excess of 25.000 square 
feet. Through creative ability, backed by extensive practical experience, and 
combined with various specialized skills in technical writing and illustration, 
we give your publication the customized technical content it requires. The 
Hayes Engineering Department supplements our research with additional 
engineering assistance whenever needed. 

Our mechanical equipment includes all machinery necessary for production 
of high volume hot and cold type composition, with latest modern photo- 
graphic aids and equipment for top quality reproduction of art and text. These 
include a revolutionary Foto-List Camera, making possible composition of 
various type listings such as stock lists and directories, ... at a remarkable 
saving in costs. 

If you arc considering a technical handbook for your commodity whether 
in the field of electronics, mechanics, hydraulics, electrical components (what- 
ever you may need) we will welcome an opportunity to discuss your individual 
publication requirements with you, at no cost or obligation. 

ENGINEERS, SCIENTISTS, NEEDED-Hayes Is an aircraft mod- 
ification, IRAN, and maintenance facility, including guided missile 
work. Good positions are open for aircraft design engineers, graduate 
engineering students, and aeronautical scientists. Write Personnel 
Director, Department 405, P. O. Box 2287. 


• DESIGNERS • MANUFACTURERS 



PACITROIM 

FUEL LOAD LIMIT CONTROL 


OVER 125 AIRCRAFT TYPES NOW FLYING SIMMONDS FUEL GAGE SYSTEMS 



Now standard equipment on the Caravelle and Viscount for leading world 
airlines, Simmonds PACITRON Fuel Gage Systems furnish dependable, 
accurate fuel measurement and fuel management on every flight. PACITRON 
load limit control provides automatic control of fuel taken aboard in accord- 
ance with particular flight plan requirements. 

In addition to load limit control, PACITRON offers these fuel management 
functions: level switching, totalization, telemetering for remote readings, and 
center of gravity control. 

Currently flying on more than SO famous airlines, PACITRON demon- 
strates Simmonds continued leadership as “first in electronic fuel gaging." 


Simmonds 


AEROCESSORIES, INC. 

General Offices: Tarrytown, N. Y. 




The only deskside electronic computer with direct programming 
and automatic positioning of decimal point 



A few applications 
of the 610 

Auto-Point Computer 
Flutter Analysis 
Performance Evaluations 

Stress and Strain 
Calculations 

Data Reduction 


Two exclusive features of the new IBM 610 Auto-Point 
Computer help make your engineering time more completely 
creative. First, direct programming: computation takes place 
as the program is being written, eliminating the need for 
separate program test runs. Second, automatic positioning of 
decimal point: the engineer is relieved of the burden of 
planning movement of the decimal point, greatly reducing 
problem-solution time. 

The new Auto-Point Computer also gives you, among other 
valuable features, single-instruction square root, simultane- 
ous division and multiplication, and highly flexible tape 
units. The IBM 610 was designed with reliability as a prime 
consideration; built-in self-checking provides assurance of 
accuracy. In addition, this low-cost electronic desk-side com- 
puter does not require air conditioning. 

Discover today how the mobile IBM 610 can solve a wide 
range of scientific and engineering problems for your busi- 
ness. For details, simply call the local IBM representative. 


EQUIPMENT ■ 


PROCESS'S 


• ELECTRIC TYPEWRITERS • 


IBM 




JOHNSVILLE NAVAL AIR DEVELOPMENT CENTER 
STREAMLINES RESEARCH VITAL TO DEFENSE 


Located in historic Bucks County, just north of Phila- 
delphia, the Johnsville NADC is carrying out a multi- 
tude of scientific tasks designed to keep our Navy’s 
air arm second to none. Johnsville, the Navy’s largest 
aeronautical research and developmental activity, de- 
veloped the radar early-warning systems for planes 
now cruising above the oceans bordering the United 
States. Tremendous studies have been made at this 
center in airborne anti-submarine detection systems, 
and Johnsville scientists developed the first mock-up 
of a vertical take-off fighter. 

The NADC Aeronautical Instruments Laboratory 
at Johnsville is engaged in development and evalua- 
tion for the Army-Navy Instrumentation Program, 
and was first to develop the automatic artificial stabil- 
ity control for rotary wing aircraft. Other NADC 
projects include high-speed low-level cameras . . . 
techniques for underwater launching of guided mis- 
siles . . . and radio controlled drone planes carrying 
bombs, used so effectively against the enemy in Korea. 

This defense center covers over 750 acres, includ- 
ing a Naval Air Station which provides aircraft for 


scientists carrying out their experimental missions. 
There are eight laboratory groups at Johnsville, spe- 
cializing in computation; aircraft armament; systems 
for drones, missiles and other special aircraft; aviation 
medicine; air warfare research; aeronautical instru- 
mentation; aero electronics; and experimental pho- 
tography, a field unto itself. 

Many unusual facilities are available to Johnsville’s 
scientific staff of over 2.200 people. In addition to 
equipment such as the giant centrifuge illustrated, 
the center has one of the world’s largest analog com- 
puters — the TYPHOON — which can handle an 
infinite variety of engineering and aerodynamic prob- 
lems. Johnsville has a fabrication shop capable of 
manufacturing anything from a delicate instrument 
to a complete aircraft. Huge cold chambers are avail- 
able to test equipment for use under conditions such 
as those encountered in Operation Deepfreeze, cur- 
rently underway in the Antarctic. Johnsville is cooper- 
ating closely in the Geophysical Year — as well as 
turning out a wide variety of scientific developments 
for BuAer, the fleet, and Navy contractors. 



FORD INSTRUMENT CO. 

DIVISION OF SPERRY R A N D C O R P O R AT I O N 
Field Sales Offices: Beverly Hills, Calif.; Dayton, Ohio 



ENOINEERS of unusual abilities can find a future at FORD INSTRUMENT CO. Write for information. 


December 16, 1957 


Vol. 67, No. 24 


AVIATION WEEK 

New York 36—330 W. 42nd St.. Phone: LOngacre 4-3000 (Nights LO 4-3035) 
Washington 4, D. C. — National Press Bldg., Phones: NAtional 8-3414, REpublic 7-6630 
Editorial Offices Los Angeles 17 — 1125 West Sixth St., Phone: MAdison 6-9351 
Dallas 1 — 1712 Commerce St., Phone: Riverside 7-5117 
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with McElroy's single manager. 
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COVER: Dassault Etendard VI, one of the five entrants in the NATO light- 
weight fighter competition (see page 37), was designed to the NATO require- 
ments. Powered by the Bristol Orpheus 3 turbojets, the Etendard VI is 
39.5 ft. long and lias a 26,9 ft. span. Production version would be powered 
by the Orpheus 12 rated at 6,800 lb. thrust without afterburner. Decision 
based on results of the competition (AW Oct. 28, p. 50) is expected in January. 
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'Winterized' wings keep executive 
planes flying the year round 



F lying businessmen can't afford 
to be grounded. Delays due to icing 
conditions can mean a meeting missed, 
a contract lost. 

But B.F.Goodrich pneumatic 
De-Icers eliminate delays — enable 
executives to plan and complete trips 
they otherwise wouldn't even schedule. 
With B. F. Goodrich De-Icers, ice 
removal is a "snap"! Small tubes inside 
the De-Icer boot inflate and deflate 
alternately to crack ice as it forms (see 
drawings at left). The ice breaks off 
cleanly, washes away in the air stream. 
The operating cycle is completely 
automatic. 

You'll find B.F. Goodrich De-Icers 
on the wings of most multi-engine 
executive airplanes flying today. Busi- 
nessmen know they can depend on 
them to meet tight schedules— at any 
time of year— in any kind of weather. 
BFG De-Icers are simply cemented on 
— without stretching or mechanical 
attachments. As a result, they fit 
smoother, are easier to maintain and 


have a much longer service life. 

Installed in sections along the wings, 
the different sections operate alternately 
and symmetrically about the fuselage 
to minimize disturbance of the airflow. 
The inflation sequence is controlled by 
either a centrally located distributor 
valve or by solenoid-operated valves 
located in the wings adjacent to the 
De-Icer air inlets. 

B.F.Goodrich De-Icers can be ordered 
as original equipment on planes of the 
type shown above— the Becchcraft D50, 
the Cessna 310 and the Aero Com- 
mander. Or they can be installed on 
your present planes by authorized 
B.F.Goodrich Aviation Products 
distributors. 

For low-cost, year-round protection 
againsc ice, be sure to "winterize" your 
wings and empennage with De-Icers 
by B.F.Goodrich — inventors of the 
pneumatic De-Icer and leaders in the 
field since 1928. Write today for free 
De-Icer data sheet AD-301. 


B.F.Goodrich Aviation Products 

a division of The B. F. Goodrich Company, Akron, Ohio 




EDITORIAL 


Vanguard s Real Success 


Now that the hubbub over the first unsuccessful test 
launching of the Project Vanguard test satellite has sub- 
sided, this project should be allowed to proceed at its 
pre-Sputnik leisurely pace. This country lost some 90 
days ago the race in which Vanguard was our entry. 
Little international prestige can be re-coupcd from 
Vanguard’s achievements even when its satellites arc 
orbiting, although valuable scientific data can still be 
harvested from tfie program. 

But there are two aspects of the Vanguard’s initial 
test phase that outline important lessons for our future 
guidance. If these lessons are taken to heart*, even 
Vanguard’s failure could bean educational success. 

First is the full and pitiless glare of publicity that has 
been focused on Vanguard since Sputnik i climbed 
into space. This spotlight generated its maximum 
illumination during the failure of -the Vanguard launch- 
ing at Cape Canaveral early in December. For the first 
time since the missile and satellite program began, the 
American public was fully informed within the limits of 
genuine military security what was actually happening on 
the Vanguard program. 

Because the test was a failure, there has been a hue 
and cry from the usual proponents of super-secrecy that 
the lid be clamped on tight on all Vanguard information'. 
If the test had been successful there would have been a 
mad scramble to take bows for the information effort. 

But now, there is even talk of reprimanding Defense 
Department officials who did a superb on-the-spot job 
of making information available at Cape Canaveral. 
Nothing could be more ridiculous. Murray Snyder, 
Assistant Secretary of Defense for Public Affairs, and 
his deputy, Herschel Schooley, deserve a commenda- 
tion. for the way they handled the free flow of informa- 
tion from Vanguard. Far from being detrimental, this 
flow of information served a variety of useful purposes. 

• Present the American public from ever again finding 
itself facing the ice-cold shocks of Soviet achievements 
such as the Sputnik launchings. 

• Provide the American taxpayer and voters with a 
realistic understanding of the tough and costly job 
involved in achieving the scientific progress required to 
nourish our military strength and. civilian economy. 

• Educate the American working press and mass com- 
munications media in the same field so that they can 
report in a more accurate, sophisticated and balanced 
manner and avoid the tremendous pendulum swings 
from unbridled optimism to hopeless despair. 

• Convince this Administration and those that will 
succeed it that government cannot operate effectively 
in a democracy either by concealing vital facts from the 
voters and taxpayers that support it or by promoting a 
steady glow of rosy optimism. 

Most important of these is the long and arduous task 
of educating working press men and the American public 
on the hard facts of scientific development programs. 
The failure of the first Vanguard firing, while not surpris- 
ing to technicians either here or abroad, removed some 
of the starry-eyed "magic” atmosphere with which both 
nontechnical newsmen and the American public regarded 
development of aircraft, missiles and space vehicles. 

The Vanguard failure has begun to teach them that 


successful scientific developments are the result of costly 
and persistent experimentation that extracts from a 
series of initial failures the knowledge needed to lay the 
foundation for eventual success. The Soviets did not 
achieve their current success without following this 
bitter road of educational failure. The first 1 1 attempts to 
launch a Soviet IRBM were abortive, and it is pretty 
well established now that Sputnik I was preceded by an 
unsuccessful satellite launch in mid-September. 

If the American public is ever going to support an 
adequate basic research program and a sufficiently im- 
aginative weapons development pace, it must understand 
the hard facts of the situation. It must stop chasing a 
mirage of quick miracles produced with scientific legerde- 
main by full blown genie at the eleventh hour in the 
same manner that Mickey Mantle or Ted Williams swat 
a ninth inning home run to win the ball game. 

And this brings us to the second lesson to be learned 
from Sputnik and Vanguard. This lesson is the simple 
but vastly misunderstood fact that you can’t win scientific 
ball games with ninth inning home runs, last second 
field goals or 80 yard passes. Where we stand today in 
scientific achievement and weapons development is solclv 
dependent upon what we have done during the yester- 
days of the past five to 10 years. 

There has been a strong urge in top level government 
circles akin to panic since Sputnik to grab almost any- 
thing available off the scientific and hardware shelves 
to make some kind of a spatial demonstration. Some 
utterly meaningless schemes have been seriously consid- 
ered to make a “propaganda” comeback in space. 

Even the Army's Jupiter C launched satellite now 
comes close to this category, although in fairness to its 
originators they first candidly proposed it years ago when 
an “ashcan with a beep” would have been a sound initial 
step in a space program. A sphere of ice that would 
leave a vapor trial through the sky; a dye spot on the 
moon hurtled there by a lash-up of IRBM and research 
rocket motors; a luminous Christmas sphere of inflated 
aluminum foil, and many other equally ridiculous pro- 
posals have been seriously mulled over by the psycho- 
logical warriors in the National Security Council. 

There is nothing to be gained and a great deal to be 
lost in time, money and scientific talent from these 
hastily improvised lash-ups. The only way we can regain 
lost stature and achieve a continually widening margin 
of superiority is to lav the foundations now for a sound 
and continuous program of basic research, orderly but 
urgent development, and well planned, efficient produc- 
tion of new weapon systems. 

There is no lack of sound ideas on how such a program 
should be organized and implemented coming from the 
best brains of the aviation and scientific communities. 
But so far, there has been a lack of administrative skill 
and decision in the executive branch of the government 
to implement any of these ideas and proposals and really 
begin the vital move toward a sound, long-term research 
and development program. This program must not be 
aimed at stem-chasing an adversary that is alreadv off 
to a running start but paced to pass him in the critical 
years ahead and widen a significant margin of superioritv 
for the future. -Robert Hotz 



WHO'S WHERE 


In the Front Office 


Kirke W. Connor, board chairman, and 
Don S. Connor, president and general man- 
ager. Micromatic Hone Corp., Detroit, 
Midi. 


Frederick D. Herbert, Jr., and Herman R. 
Shuart, executive vice presidents, and Robert 

engineering. Kearfott Company, Inc., Little 

J. L. Plant, executive vice president and 
general manager. Avro Aircraft Ltd., To- 
ronto. Canada. 

Harry P. Kupicc, president, Aircraft 
Equipment Testing Co.. Baltimore. Md. 


bridge Thermionic Corp., Cambridge, Mass. 

John J. Bricker. vice president, Interna- 
tional Business Machines Corp,, New York, 


Honors and Elections 

At the 12th Annual Meeting of the 
American Rocket Society the following 
aw ards were made: Thomas F. Dixon. God- 
dard Memorial Award, for his work in 

Massachusetts Institute of 'Technology stu- 
dent. SI. 000 ARS-Chrysler Award, for his 
paper on a new method of measuring the 
vclocitv of hot gases; Capt. Gravson Merrill, 
(U. S. N„ ret.), Pendray Award, for his 
rocket and jet propulsion literature; Krafft 
A. Ehrickc, ARS Astronautics Award, for 
advancement of space flight; William H. 
Pickering, Wyld Memorial Award, for ap- 
plication of rocket power; Capt. Levering 
Smith (U. S. N.). Hickman Award, for his 
work in solid propellants. 


Changes 

R. V. Lynch, sales manager-aircraft, and 
G. M. Monroe, sales manager-missiles. 
Chance Vouglit Aircraft, Inc.. Dallas. Tex. 

J. J. Alkazm, manager. Customer Service 
Dept., Convair, division of Ccncral Dynam- 
ics Corp., San Diego, Calif. 

Fred Speaks, assistant director of market- 
ing-research and development, Eitel-Mc- 
Cullough, Inc.. San Bruno. Calif, 

Carl E. Anderson, manager of manufactur- 
ing, and Nicholas F. Frischhcrtz, manager- 
spare parts and engine rebuild. Production 
Engine Dept., Aircraft Gas Turbine Divi- 
sion. General Electric Co.. Cincinnati, Ohio. 
Miles K. Wolfson succeeds Mr. Frischhertz 
as manager of engineering. 

Harry Schachtcr, production manager, 
and Harvey O. Obcrg. hydraulics division 
manager, Wylc Laboratories, El Segundo, 
Calif. 


INDUSTRY OBSERVER 

► Air Force is still sitting oil design proposals from five aviation firms for a 
hypersonic glide bomber with no decision in prospect until early next 
spring. Competing firms are Bell Aircraft Corp., Which pioneered the con- 
cept in industry with its BOMI project (AW Dec. 2, p. 28); North Amer- 
ican, which is offering a modified X-15 rocket plane with a million pound 
thrust booster rocket; Republic Aviation; the Martin Co. and Boeing 
Airplane Co. Latest intelligence from Russia indicates the Soviets have 
tested an 800,000 lb. rocket engine for their T-4A hypersonic glide bomber, 
and the prototype weapon system is close to flight test stage. 

► Navy is considering proposal for a “slow fighter," whose slow speed would 
permit a relatively large, stable platform capable of carrying heavy avionic 
detection gear and a large number of long-range interceptor missiles. Chance 
Vought Aircraft and Hughes reportedly are working as a team on a long- 
range air-to-air missile that could be adapted to the project. 

► Crash program is under way to develop and produce valves especially 
suited for ballistic missile service. Various types of valves and solenoids are 
suspected of being the cause of 76% of the malfunctions in both ICBM 
and IRBM firings to date. New program will involve an initial expenditure 
of $7,750,000 with nine contractors involved. North American Aviation has 
three contracts under the valve program. Other firms, each with one con- 
tract, include Aerojet-General, Robertshaw-Fulton Controls Co. and Wm. R. 
Whittaker Co. Ltd. 

► Lockheed Missile Systems Division and Thiokol have made good progress 
with development of Navy’s Polaris solid-fueled fleet ballistic missile test 
vehicles, but Navy has not yet made final design of the nuclear-powered 
submarine required to launch Polaris. Lag of the Polaris launching sub- 
marine is apt to be so far behind the operational status of the missile that 
Navy will have to push land and surface-based launching sites to use Polaris 
in the long gap until its submarines are in operation. Polaris test vehicle 
program with Thiokol rockets has reportedly been so successful that at least 
50% of the scheduled test firings have been canceled. Aerojet-General is 
propulsion contractor for the operational missile. 

► Titan intercontinental ballistic missile transportation loading trials using 
a Douglas C-153 arc being conducted at Lowry AFB, Denver, Colo. In 
loading tests, full-scale Titan structural shell is mounted on dollv for 
wheeling into hold of C-133. Same scheme is planned for Convair Atlas 
ICBM. A program to modify the C-133s to carry the missiles is now under 
way (AW Dec. 9, p. 28). 

► Doak Aircraft Co.’s X-16 VTOL being developed under Army contract 
is now in the final assembly stage and scheduled for rollout sometime next 
month. Aircraft is powered by Lycoming T-53s; engine-to-propcller trans- 
mission has gone through a 50 hr. test, structure has been static tested. 

►Strategic Air Command has established a facility in Inglewood, Calif., for 
training personnel for operational capability with ICBMs and IRBMs. Site 
was formerly occupied by Robertshaw-Fulton Controls Co.’s Western Re- 
search Laboratory. When graduated from this preliminary' training course, 
personnel will be sent to Cooke AFB, Calif., for field service training with 
ballistic missiles. Ramo-Wooldridge Corp. is assisting SAC in its educa- 
tional program and is preparing various instruction manuals for the training 
course. 

► Harvey Aluminum Corp., Torrance, Calif., is negotiating with Industrial 
Resources Division of the Air Materiel Command to build a rolling mill 
especially adapted for titanium alloys, with Harvey and Air Force each 
bearing half the machine’s cost. 

► Fact that latest firing of USAF-Thor intermediate range ballistic missile 
fell short of target range is believed to have been caused by propulsion 
malfunction. Inertial guidance system, which received its first actual check- 
out in the firing, reportedly showed excellent performance. 
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Avco makes things better for America 


Crosley 
Height Finder 
has range, 
will travel 

Mighty radar stations are the fixed 
listening posts of America’s continental 
air defense system. But they are not 
enough. Troops on the move also need 
warning of approaching hostile aircraft. 

A new radar was needed. It had to be 
light enough for easy transport, tough 
enough to withstand campaign conditions, 
and powerful enough to scan heights 
beyond the reach of any device previously 
available. The assignment of designing, 
building and producing it was given 
to A veto's Crosley Division. The MPS-16 
height finder is the result. Working in 
cooperation with the ARDC’s Rome (N.Y.) 
Air Development Center, Crosley has 
given the Air Force and Marine Corps 
another great contribution for 
national defense. 

THIS IS AVCO 

Avco today is a diversified organization 
whose products include aircraft power 
plants and structures, electronics for 
defense and industry, and specialized 

divisions and subsidiaries are: 

Lycoming— aviation, marine and industrial 
power plants.. .Crosley— electronics systems 
and aircraft structures . . . American 
Kitchens — kitchen equipment and 
architectural porcelain . . . New Idea and 
Ezee Flow — specialized farm equipment... 
Research and Advanced Development — 
missile and allied research . . . Crosley 
Broadcasting Corporation — the WLW 
radio and TV group . . . Moffats Limited 
(Canada) — commercial gas and heating 

Scientists interested in unusual opportuni- 
ties for advancement can grow with Avco. 


Avco Manufacturing Corporation 
420 Lexington Avenue, New York, N. Y. 


Avco I 


Washington Roundup 


Education Effort 

An organized effort is under way to convince the Na- 
tional Security Council that the American people should 
know more of the facts of life if they are to properly 
support a genuine U.S. effort to maintain technological 
capability. 

Attendance of Vice President Richard M. Nixon at a 
quiet dinner party in Washington last week called by 
persons who are urging that the American people be given 
a frank appraisal of the situation gives substance to 
reports that he hopes to shake the National Security 
Council and conservative members of the White House 
inner circle from their "father knows best” attitude. 
Party was Held at the home of William C. Foster, a r ice 
president of the Olin Mathicson Chemical Corp, In 
addition to Nixon, guests included Paul II. Nitze, former 
chairman of the State Department’s policy planning staff: 
Roswell L. Gilpatric. former USAF Under Secretary: 
Frank Stanton, president of the Columbia Broadcasting 
System; publisher John Cowles, and Laurance S. Rocke- 
feller. 

Nixon, who started preaching urgency while the White 
House guard still was referring to the Russian Sputnik as 
a "silly bauble,” may be the man to press the cause of 
realism in the Security Council and even to the desk of 
President Eisenhower. There are overtones indicating 
this is part of his conflict with Sherman Adams, presi- 
dential aide who thinks the Soviets are only playing 
basketball in space. 

Officially, Nixon professes that his big interest lies in 
the mutual security aspects of meeting Soviet competi- 
tion, particularly the possibility of using political and 
economic measures to win friends in Asia and Africa. 

Advisory Board's Potential 

Among other Sputnik results may be increased recog- 
nition of the potential that could be realized from 
accepting advice from USAF’s Scientific Advisory Board 
headed by James H. Doolittle. At a three-day meeting 
in Chandler, Ariz., the group made a detailed study 
of the problems of limited war. hearing from top 
experts in the military and scientific circles. In addi- 
tion to the chiefs of staff. Central Intelligence Agency 
and Department- of State representatives delivered top 
secret papers at the session. The board also lias named 
a committee headed by Dr. H. Guyford Slcver. former 
USAF chief scientist, to study the Air Research and 
Development Command and its related agencies 
and submit a program for improvement of USAF’s 
scientific effort. 

Vanguard Publicity 

Rep. John Moss (D.-Calif.), chairman of the House 
Information Subcommittee, seems to be a congressional 
lone wolf in defending Defense Department's policy 
of providing advance information on just what was 
happening at Cape Canaveral prior to the abortive 
Vanguard launching. 

Sen. Richard Russell (D.-Ga.), chairman of the Armed 
Services Committee, declared that it would have been 
better to have launched Vanguard "in the middle of 
the night, and then to have pointed to a satellite 
cruising in the heavens, than to have had all this 
fanfare.” 

Calling for a blackout on satellite launching attempts. 


Sen. Henry Jackson (D.-Wash.), chairman of the Atomic 
Energy Military Applications Subcommittee, said that 
Vanguard failure "doesn't really mean that wc are as 
far behind the Russians ns it might seem. But the 
publicity that will go out will be unfair to our efforts." 

Moss, however, maintained: 

"A fuller explanation of the real possibilities of suc- 
cess and failure should have been more strongly stated 
to the American people. Let us not kid ourselves with 
the feeling that we are any more embarrassed by this 
test failure than we will continue to be until we clearly 
demonstrate our ability to match tile performance of 
Russia's Sputniks. 

"Rather than more secrecy . . . we need more candor. 

"Whether we admit failure or employ silence, the 
rest of the world will not credit us with success until 
we put a satellite into space.” 

Missile Acceleration 

Maj. Gen. B. A. Schrievcr, commander of USAF's 
Ballistic Missile Division, has drafted a program to 
accelerate the operational capability effort by 25%. 
Details, he says, are classified, but it is evident that 
his recommendations apply in the main to the Atlas 
and Titan intercontinental weapons. The measures, 
Gen. Schrievcr says, have been "recommended to the 
proper authorities.” He did not say how much they 
will cost, which probably is a factor the authorities will 
investigate. 

Questionnaire to Industry 

Senate Preparedness Subcommittee questionnaire to 
principal manufacturing companies engaged in the U. S. 
missile program (AW Dec. 9, p. 25) places heavv 
emphasis upon research and development roadblocks 
and overtime cutbacks. Among the questions: 

• Has there been any limitation imposed by the Depart- 
ment of Defense on the use of overtime? 

• Has research and development work been hampered 
directly or indirectly by lack of funds? 

• Has insufficient manpower held back research and 
development work? 

• Has research and development work been delayed by 
change orders? 

CAB Investigation 

Staff of the Special House Subcommittee on Legis- 
lative Oversight under the direction of Dr. Bernard 
Schwartz is moving forward with its investigation of 
the Civil Aeronautics Board and has requested Ail 
Transport Assn, for comprehensive data on its dealings 
with the Board. The subcommittee wants z\TA to 
supply: 

"All files and records, including but not limited to 
correspondence, inter-office and other memoranda, re- 
ports. memoranda of telephone or other verbal com- 
munications or other materials, of ATA . . . concerning, 
directly or indirectly, any correspondence, meeting, con- 
versation, conference, or other contact, written, oral, 
direct or indirect, by any officer, employe, representa- 
tive, agent or other person acting on behalf of ATA. 
with any member or employe of the CAB or other 
government official, regarding the CAB or any matters 
at any time before the CAB." —Washington staff 
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USAF Forms Astronautics Directorate 


New unit to monitor space plans, missile defense; 
may conflict with McElroy’s single manager. 


By Claude Witze 

Washington— A new Directorate of 
Astronautics to plan, organize and man- 
age space programs was activated by Air 
Force Headquarters last week. 

Immediate public announcement of 
the move was held up on orders from 
the Department of Defense. A spokes- 
man said this was done because Donald 
A. Quarles, Deputy Secretary, and Wil- 
liam M. Holaday, Director of Guided 
Missiles, looked with disfavor on the 
new directorate in USAF. 

Possible Conflict 

Defense Department clearly saw 
shadows of a possible conflict with its 
new single manager for weapons devel- 
opment, now called the Advanced Re- 
search Projects Agency. The Advanced 
Research Projects Agency is scheduled 
to have jurisdiction over all new efforts, 
starting with the anti-missile missile, 
according to the program as outlined 
bv Defense Secrctarv Neil H. McElrov 
(AW Nov. 25. p. 26). 

While the Defense Department 
maintained silence about the new 


agency, USAF after some delay released 
copies of the orders setting up the new 
directorate under command of Brig. 
Gen. Homer A. Boushev. 

In a directive signed by Lt. Gen. 
Donald L. Putt. USAF deputy chief of 
staff, development, the following proj- 
ects were transferred to the new direc- 
torate on Dec. 10: 

• Ballistic missile defense. 

• Air Staff management of Lincoln 

• w's'mL. This is the Lockheed Pied 
Piper satellite project, (AW Oct. 14, 

p. 26). 

• Additional research satellites. 

• Boost glide vehicles. 

• Special reconnaissance aircraft. 
Conflict With Army 

In addition to the Defense Depart- 
ment’s single manager, the USAF head- 
quarters office was expected to deal 
with fields in which the Army already 
has expressed interest and the intention 
of earning out its own programs. 

Only two days after the USAF Astro- 
nautics Directorate was established Brig. 
Gen. J. A. Barclay, deputy commander 


of the Army Ballistic Missile Agency 
at Huntsville, Ala., told a Washington 
audience "we are now at the thresh- 
old of what Dr. Wernher von Braun 
has termed man's greatest adventure— 
the exploration of outer space. 

"The scientific importance of satel- 
lite projects is uppermost in our minds 
at the moment. But larger carriers, pro- 
pelled into orbit by larger rockets, base 
tremendous militarv significance also." 

Lt. Gen. James \1. Gavin. Army 
chief of research and development, also 
has emphasized the importance of space 
control to the Armv mission on the 
land. (AW Dee. 9. p. 28). 

Gen. Barclay’s statement, made at a 
National Security Industrial Assn, meet- 
ing. followed declarations from top 
USAF generals that the Air Force is 
preparing to enter the field of astro- 
nautics. Both Gen. Thomas D. White, 
chief of staff (AW Dec. 9. p. 28) and 
Lt. Gen. Clarence S. Irvine, deputy 
chief of staff, materiel (AW Dee. 2. 
p. 28), have staked recent claims in 
this area. 

In the absence of Defense Secretary 
Neil H. McElrov— in Europe for a tour 
of military installations and the Paris 
NATO Council meeting— it was not 
clear who delayed announcement of thr 
new USAF office. 

Presumably the action was taken at 
topmost level by Donald A. Quarles. 
Deputy Secretary of Defense, acting 
with tbc advice of William M. Hola- 
day. Director of Guided Missiles. 
ARPA Paper-Bound 

Tire Advanced Research Projects 
Agency, McElroy’s single manager office 
charged with development of new weap- 
ons, starting with the anti-missile mis- 
sile. still was a paper-bound idea last 
week. 

Draft of a directive or charter for the 
department agency was circulated to 
top military and defense offices for 
study and comment. 

There were indications that it was 
returned to McElrov with a consider- 
able number of reservations. One high 
official declared “it will turn things over 
to a Ministry of Supply and there’s no 
doubt about it.” 

Most research and development offi- 
cers in the aeronautical field expressed 
skepticism about the new defense 
agency's charter, with emphasis on the 
observation that it did not provide for 
early phase-in of such vital necessities 
as training, logistics and ground support 
programs. 

There was no speculation on who 
was being considered as single manager 
or chief of the ARPA, but McElrov 
indicated before he went abroad that 


New Moon Proposal 

Washington— Proposal for Moon rocket has heen made to USAF Air Research 
and development Command by Acronutronic Systems Inc., Glendale, Calif. Project 
would be a Phase II followup of Farsidc which recently gave telemetered data from 
an altitude of about 2,400 miles in a rocket firing believed to have attained target 
altitude of 4.000 miles (AW Oct. 28, p. 30). Both Phase I of Project Farsidc and 
studies leading to Phase II proposal have been under sponsorship of ARDC’s Office 
of Scientific Research. 

Acronutronic has indicated that it would lie willing to finance about one quarter 
of this expense— about S750.000-indicating its confidence in the success of the 

** As now contemplated, the project would be completed in about one year unless 

Powcrplant staging to accomplish the Moon trip would consist of the following 
stages, all comprised of solid propellant units: 

• Stage One-Cluster of four Thiokol Sergeant rockets. 

• Stage Two-Single Sergeant rocket. 

• Stage Three-Cluster of three Grand Central Rocket Co.’s rockets, each rocket 
being the same as that used in the third stage of the Vanguard satellite. 

• Stage Four-Single Grand Central rocket as used in Vanguard. 

• Stage Five-Scaled down version of Thiokol Sergeant rocket. 

Moon missile would contain a modification of the ASI-devcloped telemetering 
equipment used in previous Farsidc firings of Phase I. With the transmitter operat- 
ing intermittently, batteries could last for a number of days. 

Object of Farsidc Phase II firing would be to impart just enough speed to bike 
missile out of the Earth's gravitational field and into the Moon’s gravitational field, 
relying upon the latter to draw in the rocket projectile with its payload of instru- 
mentation and transmitter. Intent would not necessarily be to impact directly on 
the Moon but generally to place the projectile in the vicinity of the Moon to obtain 
environmental data. 
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lie will try to fill the post quickly. 

On another part of the weapons front, 
indecision continued last week over pro- 
duction plans for the Army Jupiter and 
USAF-Douglas Thor intermediate range 
ballistic missiles. 

USAF Secretary James H. Douglas, 
acting on McElroy’s orders, last week 
visited the Army Ballistic Missile Agency 
at Huntsville, Ala., and the Chrysler 
Corp., missile plant at Warren, Mich. 
He was accompanied on the tour by 


By David A. Andcrton 

Bonn— German decision on inter- 
reptor and fighter-bomber purchases 
for major re-equipping of the revived 
Luftwaffe now is not expected before 
next spring. 

Delays in the final choice from a list 
of 13 airplanes made in four countries 
are drawing bitter comments from for- 
eign sales teams. More and more dis- 
gruntled company representatives are 
leaving Bonn in the belief that noth- 
ing more can or will be done this year. 

But the Germans have good rea- 
sons for their indecision. Their own 
strategic tasks within the North At- 
lantic Treaty Organization framework 
hare not yet been defined, nor has the 
strength of their contribution to NATO 
been determined. 

Source of the current dclav is the 
high-level NATO meeting in Paris. But 
most observers expect no detailed de- 
cisions from this meeting: they only 
expect a re-affirmation of faith and a 
declaration that communism is bad. 
Await Conference Results 

A future delay is expected while the 
NATO member nations wait for the 
outcome of the military conference 
scheduled for next March. Purpose of 
the conference is to plan “all necessary 
reforms and modifications in the fields 
of strategy and armaments.” 

It is likely that German's position will 
not be clarified until after the March 
meeting and that the Air Force’s de- 
cision will be made then. 

Currently competing for the order 
are these types: Dassault Mirage 3A 
and Sud Aviation Trident 2 from 
France; English Electric P. IB and 
Saundcrs-Roe 177 from England; Saab 
J-35 from Sweden; Convair F-102A and 
F-106A, Grumman design 98J-7 
(F11-F-1F). Lockheed F-104A, North 
American F-100D and F-100F, North- 
rop N-156F and Republic F-105A from 
the United States. 

German interceptor proposals sub- 
mitted earlier by design teams from 
Heinkel and Messerschnntt were 


Ins two top production experts— Gen. 
Irvine and Brig. Gen. W. Austin Davis, 
assistant for production programming. 

Also in the party were Holaday and 
Wilber M. Brucker, Secretary of the 
Army and former governor of the State 
of Michigan. 

There still was no indication of how 
the Jupiter production program will be 
funded, although the Army is proceed- 
ing on the assumption that it will pro- 
duce the missile for USAF use. 


stopped dead by a Defense Ministry 
Decision based on today's impotence 
of the Gennan industry. 

Design evaluation is being made by 
a group in the German Defense Min- 
istry, matching the performance char- 
acteristics of the 1 3 contenders against 
a wide variety of missions, ranging 
from the classical intercept to the classi- 
cal ground-support task. This evalua- 
tion is expected to narrow the field to 
four or five contenders for final selec- 
tion by higher government echelons. 

Observers here believe that political 
considerations will presene a nice 
balance of countries and types named 
on the list submitted for final approval. 

Biggest unknown in the German 
militarv aviation equation is the num- 
ber of airplanes that will be bought 
and therefore the total value of the 
prospective sale. Quantities estimated 
vary from 100 to 300 units as an initial 
purchase, and there is further uncer- 
tainty in how many of these would be 
off-the-shelf and how many would have 
to be built in Germany under license. 

Even with the lowest of the current 
quoted unit costs and a minimum 
order of 100 airplanes, the total value 
would approximate SI 00 million. 
Larger costs and quantities could run 
the total price up toward the half- 
billion dollar mark. Such an order 
would look well now on the books of 
any company in the international air- 
craft industry. 

Question Marks 

Other unknowns in the equation: 

• Detailed specifications or require- 
ments. Commonest complaint on the 
part of the technical sales people in 
Germany is the lack of definite specifi- 
cations for the German airplanes. But 
this overlooks the natural tendency of 
a prospective buyer of aircraft to want 
to make one purchase that will do all 
the jobs for him. Most military aiimen 
believe the Germans are realistic enough 
to know that an interceptor to meet 
their estimated defense problem is not 
going to be a good ground-support 
fighter-bomber. They believe the Ger- 


mans will order both types of airplanes. 
But even within one specific mission 
there is still uncertainty. “We know 
they want to intercept,” said one 
American engineer, “but do they want 
to do it in one quick pass or do they 
want some loiter time in the intercept 

• Terms of the order. There is general 
agreement that the Germans want to 
split their order, with an initial allot- 
ment of complete units right off the 
seller’s production line followed bv 
licensed production in Germany. But 
there are no numbers available on the 
proportions of the split. It would be 
reasonable for the Germans to assemble 
a second batch of airplanes from major 
components and perhaps a third batch 
from home-built components plus the 
seller's press forgings or special parts. 
German thinking on this phase of the 
re-equipment program has not been 
communicated outside their own De- 
fense Ministry. 

• Anticipated delivery dates. Hie sell- 
ers are talking 1960 'to 1961 as avail- 
ability dates, based not so much on 
their capabilities to deliver as on the 
German capabilities to operate the air- 
planes. Current German training pipe- 
line lias a tvvo-vear length from recruit 
to combat qualified pilot. If they were 
serious about 1960 delivery dates, the 
Germans would have to be starting 
large numbers of recruits through train- 
ing now, and that is not the case. 

• Proportions of spare parts ordered. 
One of the toughest selling hurdles re- 
ported is the German refusal to order 
more than a token portion of spares. 
They have yet to be sold on the con- 
cept of lead time in provision of spares, 
although the recent groundings of large 
numbers of German airplanes because 
of lack of spares may finally force a 
more realistic approach to the problem. 

"All we really know,” said one sales 
engineer, "is that they have the money 
and they want airplanes and we’ve got 
them to’ sell.” 


Action Log 

Washington— Here 1 s a list of finn ac- 
tions taken by the U. S. over the last 
10 days in the battle to challenge the 
Soviet Union's technological-propaganda 
leadership: 

• Vanguard test vehicle carrying four lb. 
satellite explodes on pad in firing attempt 
whose timetable had been accelerated by 

the propaganda blows of Sputnik I and 
II. 

• USAF headquarters fonns a Dirccto- 

maiiage space programs. Directorate's re- 
sponsibilities may conflict with those of 
Defense Department’s new single man- 
ager (see page 26). 


German Delay in Ordering Aircraft 
Dismays Industry Sales Teams 
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Defense Seeks Cause of Satellite Failure 


Washington— Precise cause of the 
failure of Vanguard Test Vehicle 3 had 
not been discovered by late last week, 
and Defense Department indicated the 
reason will not be officially disclosed 
even if it is pinpointed. 

Official statement was that the fail- 
ure was caused "by a mechanical failure 
iu the propulsion system, details of 
which are classified.” 

Vanguard officials said this meant the 


trouble had been "localized but not 
pinpointed.” 

Neither Defense nor Navy would 
comment on reports that the fault lay 
in the fuel pressurization system. Van- 
guard's first stage engine uses helium to 
pressurize the kerosene and liquid oxy- 
gen propellants, and hydrogen peroxide 
to drive the turbine that powers the 
propellant feed pumps. 

Launch attempt on Dec. 6 came after 


two days of delays caused by weather 
and minor technical problems. Ignition 
was achieved at 11:45 A.M. and the 
22,000 lb. rocket rose two to four feet 
above its launching stand before thrust 
chamber pressure fell. TV-3 dropped 
backward onto the stand in flames, 
toppled over and broke in two. 

Fire destroyed the first and second 
stages. 

The third stage and the 4 lb., 6.4 in. 
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Soviet Predicts Failure 
Of Vanguard 

Moscow-Soviet missile experts pub- 
tho U. S. decision to rush its expcrimen- 

t ’tl s bcf r tl tell t f 1 re 
at Cape Canaveral, Fla., earlier this 
month. 

Shortlv after their return from the 
CSAGI Rocket and Satellite Conference 
in Washington in early October (AW 
Oct. 7, p. 25), Soviet delegates to the 
meeting wrote in Promyshlcnno-Ekono- 
michcskaya Gazeta (Industrial-Economic 
Gazette) that: 

"The truth is that American scientists 
are experiencing difficulties with the 
rocket carrier, which still has not passed 
the stage of test stand trial.” 

The delegates said talks with American 
scientists showed that "American rocket 

They added, however, that the Ameri- 
can Earth satellite program “lags far 
behind Soviet techniques,'’ and "the 
growing pains which we in the Soviet 
Union have long since overcome arc still 
bothering American scientists.” 


test satellite were thrown clear. Al- 
though the satellite’s battery-powered 
transmitter continued to "beep,”’ the 
satellite was damaged too badly for fur- 
ther use. 

Ordnancemen destroyed the third 
stage solid propellant engine. 

Damage to the launch stand was 
"moderately serious,” Defense Depart- 
ment said. Servicing tower and block- 
house were not damaged, and damage 
to the launch pad itself and the discon- 

TV-3 launching was to have been 
the first flight test of the 7,500 lb. 
thrust Aerojet-General liquid propellant 
engine as well as the first flight test of 
all three engines in one vehicle. 

Vanguard officials have maintained 
throughout the test program that the 
first test satellite might or might not 
be put into orbit, depending on the 
degree of success of each step in the 
flight, and that they considered the pos- 
sibility of orbiting as secondary to logi- 
cal procedure of test work. 

But the impact of Sputniks I and II. 
the presence of more than 100 U.S. 
and foreign newsmen in the Cape 
Canaveral, Fla., area and Defense De- 
partment’s attempts to release more in- 
formation meant that the failure of 


TV-3 became more than an unsuccess- 
ful attempt to launch a developmental 
rocket. Results included these: 

• Tass, official Russian news agency, 
abandoned its usual practice of writing 
unhurried and definitive dispatches and 
got detailed word of the failure to Mos- 
cow in bulletin form. 

• Newspapers here and abroad criti- 
cized Vanguard officials, Defense De- 
partment and the Administration for 
“overpublicizing" Vanguard and re- 
ported public reaction— especially in 
Europe— reaction that ranged from dis- 
appointment to bitter sarcasm. 

• Defense Department, which had not 
billed the firing as an attempt to launch 
the free world’s first satellite, found 
itself trapped bv its own attempts to 
release more news. At least unofficially, 
it reacted by clamping down hard on 
release of anything but routine informa- 
tion in the Cape area and began a study 
of whether TV-4 should be launched 
without a prior announcement. 

• Russia reacted with taunts and Com- 
munist Party chief Nikita Khruschchcv 
said Sputnik I's carrier rocket fell on 
U.S. territory but “the Americans will 
not give it up to us.” U. S. denied that 
any part of the rocket fell on any U.S, 
territory. 
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Regulus II, Polaris Operational in 2 Years 

By Russell Ilawkes 

Edwards AFB, Calif.-Navv's Chance 
Vought Regulus 11 Aerodynamic cruise 
missile and Lockheed Polaris fleet bal- 
listic missile arc both expected to reach 
fleet service at the same time in two 
years. Rear Adm. John E. Clark, di- 
rector of Navy’s Guided Missile Di- 
vision. announced here at the first 
public demonstration of Regulus II. 

Admiral Clark said there are roles 
in modern warfare for both cruise and 
ballistic missiles, repeating Navy’s long- 
standing opposition to a doctrine based 
on one offensive weapon. He pointed 
out that while the ballistic missile un- 
doubtedly has in its favor a margin of 
safety from enemy defenses, the cruise 
missile, with its variety of trajectories, 
is definitely not an easy target and an 
anti-balhstic missile is at least feasible. 

Navv will eventually use its manned 
carrier air groups as weapons for "small 
wars,” tactical use against mobile or 
hidden targets and to destroy enemy 
airpower near its own bases. While 
cruise missiles are capable of delivering 
a conventional warhead with great ac- 
curacy, Clark called it "a very expensive 
way to do the job." However, he 
granted that in a limited war a missile 
such as Regulus with a conventional 
warhead might Ire used on targets so 
heavily defended as to make attack by 
manned aircraft overly costly. He noted 
that a cruise missile such as Regulus 
could be used for reconnaissance. 

J79 Performance 

Clark said that the General Electric 
J79 powered Regulus II has exceeded 
expectations in performance and re- 
liability. Experts predicted that the re- 
coverable test and training missiles 
would average two flights before being 
destroyed. In practice, they have aver- 
aged four, and one missile has been suc- 
cessfully recovered six times. 

Several submarines and surface ves- 
sels, including U.S.S. Halibut, nuclear- 
powered cruiser U.S.S. Long Beach 
building at Fore River, Mass., are being 
constructed from the keel up to accom- 
modate Regulus II or Polaris. Conver- 
sions are practical but difficult. 

The stability of the ship can be im- 
periled by adding the weight of missile 
and hangar compartment above the 
ship's center of gravity. In a submarine, 
there is the additional problem of seal- 
ing out water under high pressure so 
as not to limit the depth at which the 
submarine can operate. 

The normal lifetime of a submarine 
is 1 5 yr. and that of a surface vessel is 
20 yr. Clark reports the Navy's normal 
replacement cycle will be able to put 
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a number of ships originally designed 
as missile carriers into service fairly 
soon, limiting the number of conver- 

Missile Stowage 

Hangar space will normally be in- 
ternal on both surface ships and subs. 
In an emergency, Clark says anv ship 
with the necessary precise navigation 
system could be pressed into service 
as a missile carrier. In the case of 
submarines, this might require an ex- 
ternal hangar similar to the oblong 
deck-stowed tanks used in the early 
Regulus I sub launching tests. 

Several permanent hangar configurar 
tions are still being studied. Some of 
the problems aboard ship are cramped 
working spaces, handling of fuel and 
large parts, and preservation of access 
from one part of the ship to another. 
The host of environmental problems 
faced by shipboard missiles make 
them more expensive and more difficult 
to design than the land-based breed. 

Inertial guidance can now place a 
missile within a few miles of a target 
1 5,000 mi. away from the launching 

E oint since recent geophysical studies 
ave brought the world’s maps into 
register and more precisely determined 
the earth's shape. Because of drift of 
gyroscopes in the stable platform, 
some type of navigational assist often 
is required. 

The need for an assist system is more 
urgent in an aerodynamic cruise mis- 
sile than in a ballistic missile because 
of the longer duration of guided flight 
in which error can develop. Several 
types of assist system arc still under 
discussion for Regulus II. Prominently 
mentioned are a Doppler system and a 


Vought Regulus II aerodynamic cruise 
.'uioustration flight recently at Edwards AFB, 
lb. thrust), reached 1.200 mph., 50,000 ft. 

map matching technique with a radar, 
infrared or passive radar map presenta- 
tion checked against an electronic 
Overlay for position error. 

Navy is seeking a passive, self-con- 
tained guidance system to avoid the 
effects of enemy electronic counter- 
measures (AW Nov. 18, p. 50). The 
basic inertial guidance unit and the 
autopilot are the same as those used 
in Regulus I. This follows a policy 
set at the beginning of the project to 
use Regulus I components and tech- 
niques wherever possible. 

Regulus II uses Mach number as a 
measure of altitude. It cruises at maxi- 
mum continuous power with afterburner 
on and the signal from the machmcter 
controls altitude, calling for climb until 
the cruise level is reached. Service ceil- 
ing is listed only as "over 60,000 ft.” 
But in view of the performance of 
manned aircraft which arc also powered 
by the General Electric J79, it is prob- 
ably also over 70,000 ft. Maximum 
speed is said to be “better than Mach 
2” and in the terminal dive on target 
it is undoubtedly quite a lot better. 
Missile Control 

Recoverable test versions consistently 
outrun F8U chase planes. Stall speed 
is about 225 kt. Landing speed and 
speed at burnout of the rocket booster 
are set at 2S0 kt. to give a margin of 
stability and control. Longitudinal con- 
trol is provided bv devoirs on wing 
trailing edge only about five feet aft of 
the missile s center of gravity. 

Small fixed trapezoidal canard sur- 
faces far forward and positioned with a 
positive angle of incidence of perhaps 
10 deg. provide a longitudinal stabilizing 
moment to limit demands on the elevon 
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control system. Chance Vought engi- 
neers report that aerodynamicallv, 
Regulus 11 is unstable in some regimes. 
This was predicted in an early stage of 
design and is a penalty paid for high 

The autopilot is entirely able to cope 
with the instability. The missile is not 
maneuverable. Maximum rate of turn 

Wing loading appears to be well over 
1 50 lb. per sq. ft. Good maneuver- 
ability is not needed for the mission. 

The 11-ton missile is lifted off the 
launcher by a single solid propellant 
booster rocket built by Aerojet-General. 
It is 20 ft. long and 20 in. in diameter 
with the nozzle canted 17 deg. below 
the missile centerline to direct the 
thrust line through the missile's center 
of gravity. Thrust is 1 1 5,000 lb. Burn- 
ing time is four seconds. The 4.500 lb. 
booster is separated from the missile by 
drag and gravity. 

Officers and men of Navy's Guided 
Missile Unit 55, the first operational 
unit scheduled to get Regulus II. are 
already working with Chance Vought 
experts at Dallas, Edwards and Naval 
Air Missile Test Center, Pt. Mugu. 
Navy usually draws personnel for its 
guided missile units from general Ime 
and submarine forces rather than from 
aviation units. For most of them, the 
handling of the missiles is a general 
quarters assignment and they have other 
responsibilities in the ship or boat. 

Officers must be qualified underway 


By Evert Clark 

Washington— Forecasts on future 
Soviet Sputniks last week ranged from 
a prediction that Sputnik V will be able 
to jam radars and broadcast propaganda 
to a Russian outline for an orderly scien- 
tific program that still must soive the 
satellite re-entry problem. 

Braking devices and wings will not 
be sufficient for re-entry, and some 
power will be required. Professor Kon- 
stantin I. Sergeyev wrote in the Com- 
munist newspaper Pravda. 

Articles by Sergeyev and other Soviet 
scientists were printed in a full-page 
tribute to the 1.000th revolution of 
Sputnik I. They included the statement 
by Academician Leonid Sedov, chair- 
man of Russia’s Commission on Inter- 
planetary Communications, that Russia 
experienced no failures in its attempts 
to launch its first two satellites. 

Rep. James T. Patterson (R.-Conn.) 
told an American Legion Post audience 
in Middletown, Conn., that "the Ruv 
sians at this very moment are rush- 

32 


watchstandcrs. Despite the general ab- 
sence of aviation background, the units 
have developed a respectable capability 
in handling advanced aircraft engines 
and components during three years of 
experience with Regulus I. 

The training and test model of 
Regulus 11 demonstrated last week tele- 
meters test data on 200 channels and 
differs from the tactical versions in sev- 
eral respects. Fuel tanks arc distributed 
differently and arc drained in a special 
sequence to minimize center of gravity 

A water and glycerine ballast system 
serves the same purpose. 

Radio command guidance system 
permits recovery and last minute varia- 
tions in test program. Under control of 
a mother plane or runway portable unit, 
the missile is landed on heavy, retract- 
able tricycle landing gear. A drag para- 
chute released bv the closing of a micro- 
switch in the nose wheel shock strut 
cuts landing rollout. 

Length is 57 ft., span is 20 ft. with 
wings extended and 8 ft. 4 in. with 
them folded, holding vertical fin re- 
duces overhead clearance needed bv 42 
in. Nose boom with pitot-static head 
also folds to cut length. 

The demonstration (light lasted 29 
min. The missile reached an altitude 
of 50.000 ft. and a speed of about 
1,200 mph. Power was lost briefly but 
was regained without much loss of 
altitude. First flight of Regulus II 
took place May, 1956. 


ing to complete the construction of 
Sputnik V. weighing over a ton and 
equipped with television receivers and 
transmitters, that the Soviets aim to 
place in an orbit 22,000 mi, above the 
earth. It will circuit its orbit once every 

"Sputnik V will have the potential 
capability of jamming our early warn- 
ing radar system, jamming radio and 
TV communications and broadcasting 
its own propaganda on any TV channel 
anywhere in the world, according to my 
information sources. 

"Other Soviet satellites in the mak- 
ing will traverse the earth at lower 
altitudes and may be utilized as bomb- 
carrying vehicles." 

Patterson said his information came 
from "the most reliable and authorita- 
tive sources." Other sources also pre- 
dicted a jamming-broadcasting satellite 
but put the orbit at 50 mi. 

The Communist magazine Radio, 
in June, 1956, printed an article pro- 
posing a world television broadcasting 
system consisting of three satellites in a 
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common orbit at an altitude of 22,375 
mi. They would be spaced S hr. apart 
in the orbit. Author V. Petrov said a 
number of problems remained to be 
solved and said exploration by earth 
satellite 'would be necessary to deter- 
mine some of the answers. The article 
is reprinted in the Rand Corp.’s "A 
Casebook on Soviet Astronautics— Part 
II" (AW Nov. 25. p. 30). 

Still another prediction, based on the 
translation of an article in a Russian 
astronomical journal, is that Sputnik 111 
will release nitrous oxide at intervals in 
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Programs for Future Sputniks 
Detailed by Russian Scientists 


order to leave a glowing trail across the 
sky. 

Pravda’s contributors looked toward 
moon colonization and "the investiga- 
tion of circumsolar space,” but only 
after solution of some problems. 

Next steps, they said, arc to send 
short-lived instrumented Sputniks to 
altitudes of 475 to 500 mi. for upper 
atmospheric studies, and to advise 
means for recovering Sputniks contain- 
ing test animals. 

Sergeyev said wings and brakes will 
not be enough. The satellite will need 
power of its own and "a small addi- 
tional expenditure of fuel will be rc- 
quered” for safe descent, he said. 

Following that will come “eternal” 
satellites powered by solar energy and 
orbiting at great heights, to study dan- 
gers of cosmic radiation. 

Next will come an essential part of 
the program— prolonged orbiting of 
animals at great heights and their re- 
covers'. to determine probable effects 
of cosmic radiation on man. 

Man will follow-not in small satel- 
lites but in a permanent station built of 
final stages of cosmic rockets and orbit- 
ing between Earth and Moon. It would 
make use of solar energy to grow food 
and would rotate on its axis to create a 
state of gravity. Similar proposals have 
been made in the U. S. 

“The present state of power develop- 
ment, plus the rational use of chemical 
fuels, particularly nuclear fuel, will en- 
able us to accomplish all these tasks 
in the not so distant future, however 


complicated they may seem now," 
Sergeyev said. 

Shuttles between Earth and space 
station and two-way trips from the 
station to the moon and planets W'ould 
follow. Then would come a one-way- 
trip to the Moon, probably from the 
station but possibly from Earth. Coloni- 
zation of the Moon includes plans for 
living in caverns and creating an atomic 
power system, using lunar minerals. 
The colony would become the takeoff 
point for further explorations. Eventu- 
ally. manned interplanetary ships will 
leave from Earth itself, Sergeyev wrote. 

USAF Space Efforts 
Outlined by Sessums 

Los Angeles— Research and develop- 
ment of propulsion systems designed fo 
bolster present and future space travel 
efforts were reported here last week by 
Maj. Gen. J. W. Sessums, Jr., vice 
commander of the Air Research and 
Development Command. 

At the Advanced Propulsion Sym- 
posium sponsored jointly by ARDC's 
Office of Scientific Research and North 
American Aviation’s Rocketdvnc Divi- 
sion, Gen. Sessums said that, while the 
Soviets are ahead with hardware in 
space, they arc not necessarily ahead 
in scientific conceptions, ideas and 
sharpness. He stressed that the U.S. 
must make proper investment today 
to insure development of the vital capa- 
bility to control space. 


During the current fiscal year, Gen. 
Sessums said that more than half of 
USAF's research and technical develop- 
ment funds are being directed into 
areas of study, research and develop- 
ment that will increase our capabilitv 
for space flight. In the coming fiscal 
year, he said this percentage will be 
increased even more. He added: 

"In the propellants area, we have an 
active program in high energy liquids, 
solids, and free radical fuels. One of 
our research projects last month pro- 
vided a new possibility for synthesis of 
high heat content fuels promising a 
drastic reduction in cost. Although 
much work remains to be done, this has 
the earmarks of a breakthrough. 

"For almost four years, the AFOSR 
has sponsored a non-proprietary research 
program of liquid rocket combustion 
in the industry and the universities. 
We meet regularly on an informal basis 
... to exchange information and dis- 
cuss progress. The scope of this effort 
encompasses droplet behavior, reaction 
kinetics and most of the combustion 
phenomena which occur in the chamber 
of a rocket. 

"Some understanding has been gained 
of combustion instability, heat transfer 
and the chemistry of reactions. This 
program has more than paid for itself 
in terms of development time and dol- 
lars saved. However, a sustained effort 
is still required to gain the understand- 
ing necessary for predictable scaling of 
rockets, and exploration into regimes of 
ultra high temperatures.” 



Thor Prepared 
For Inspection 
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F-84F Tests New USAF Arrester System 


By George L. Christian 

New York— Prototype development of 
< carrier-type arresting gear for manned 
USAF fighters has been completed and 
service-tested by All American Engi- 
neering Co, 

First photographs show trials being 
conducted with an F-S4F at the firm's 
test center at Sussex Conn tv Airport, 
Georgetown. Del. Pilot was David F. 
McCallistcr, chief, engineering flight 


May Reduce Accidents 

All American officials believe their 
fighter arrester system will allow such 
commands as Air Defense Command 
to slice their accident rate by a con- 
siderable margin. They cite statistics 
which indicate that more than 50% 
of all Air Force accidents are relative 
to stopping aircraft on the runway. T vp- 
ical of this category of accident arc: un- 
dershoots because emergence forces the 
pilot to land on a shorter than normal 
runway, overshoots because of aborted 
take off, drogue chute or brake failure, 
skidding on wet or icy runway surface 
or swerving off runway because of tire 
blowout. 

All American engineers feel that most 
if not all accidents due to these causes 
can be eliminated by use of the arrest- 
ing hook in conjunction with an arrest- 
ing engine such as the All American 
Engineering-developed water squeezer 
(AW Sept. 2, p. 90). 

Progress toward equipping USAF’ 
fighters with arresting gear was made 
recently when Air Defense Command's 
formal requirement for a fighter ar- 
rester system, including installation of 
tailhooks on its Century series fighters, 
was sent to the Director of Require- 


ments Office at USAF Headquarters. 

McCallistcr told Aviation Week 
that a desirable feature of his company's 
arrester system is the low G effect im- 
posed on the pilot during an arresting 
operation. He said that, even at engag- 
ing speeds of 175-180 kt., deceleration 
forces do not exceed 1 ,7G. I..ow Gs re- 
sult from programming the plane’s ar- 
restment over a 930 ft. runout. At 
lower engagement speeds of 90-120 kt.. 
G forces arc considerably lower accord- 
ing to McCallistcr. 

All American's evaluation of the 


Republic Plans Early 
Jet Helicopter Sales 

New York-First deliveries of French- 
designed Sud Alouctte II jet-powered 
helicopter will be made next month by 
Republic Aviation Corp.'s newly formed 
Helicopter Div., Fanningdale, New York. 
Initial Aloncttes delivered by Repnb- 

bnilt bv the French manufacturer: the 
U.S. firm plans to eventually produce 
the helicopter here by gradually phasing 

components with Sud-built parts. Repub- 
lic's territory covers U.S.. Canada. 
Alaska. Hawaii. Puerto Rico and Ccn- 

dlc the Alouctte after sponsoring a 
26,800-mi. tour of the United States last 
summer with two Aloncttes for market 
study purposes. Tour generated suffi- 
cient customer interest to warrant Rc- 



fighter arrester system involved a series 
of 75 landings and engagements. Com- 
pany reports that the effectiveness and 
reliability of the system was proved by 
the fact that every engagement resulted 
in a safe, smooth stop. There were no 
failures or aborts. 

Arresting hook is extended and re- 
tracted hydraulically by the pilot. All 
tests were made on a 5.000 ft. concrete 
i unway using one hook-equipped F-S4F 
and a similarly equipped F-84C. 

Although the runway arresting engine 
can recycle for another engagement in 
as little as 17 sec. All American says that 
30 sec. is a more realistic and practical 
iccycling speed time. 

Effect on Performance 

McCallistcr says that All American 
made the hook installation on the F-84F 
with a weight penalty of 100 lb. The 
arresting hook assembly is supplied as 
a kit modification which can be installed 
by any USAF' base. 

No loss of performance is experi- 
enced on the F’-84s when the hook is 
installed in lieu of the ventral drogue 
parachute according to McCallistcr, 

However, when it is mounted be- 
neath the drogue parachute, a slight 
drop at high Mach (.98 to .96) is expe- 
rienced. Below Mach .90, performance 
loss is negligible, he says. 

A single universal arresting gear to 
provide emergency stopping capability 
for all Air Force jets is not now practical 
because of the wide disparity in aircraft 
weights— ranging from about 12,500 lb. 
to more than 450,000 lb. But, All 
American says, just two arresting en- 
gines arc needed, one for all fighter- 
weight planes and another for all heavy 
ships including bombers, tankers and 
large transports. 
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Four new 



jj[o design and produce motors for missiles that perform well beyond the limits 
of military specifications yet which maintain specified size and weight limitations 
is a constant objective at EEMC0. The design, development and testing of motors 
that achieve these extreme performance characteristics requires EEMC0 to con- 
duct company-financed independent research far beyond that normally conducted 
by a manufacturer of its size. In many instances EEMC0 has been able to meet 
rigid specifications, in fact exceed them, when other producers have failed. For 
example, three of these extremely rugged new EEMC0 motors illustrated will per- 
form with reliability in the atmospheric conditions encountered at altitudes in 
excess of 200,000 feet, and they are built for unusually high shock and vibration 
loading. Please note the outstanding capabilities of the individual motors shown. 


Designed by EEMC0 for extremely high altitude Designed for missile applications where 


shock and vibration loading. 

SPECIFICATIONS: Volts: 56 volts DC. Horsepower: 
8.5 HP at 85% efficiency. R.P.M.: 12,000. Duty 
cycle: Two minutes. Ambient temperature: 165° F. 


testing is necessary. Type D-993 will stand long 
idling periods with intermittent loads up to 1.25 
HP. It is capable of withstanding vibrational accel- 
erations of up to 125 "G's" in a frequency spec- 
trum of 30 to 300 cycles per second. 
SPECIFICATIONS: VoltS: 28 volts DC (24 to 32 volt 

S ). Horsepower: .65 HP. R.P.M.: 9600 RPM. 

it: 6.2 pounds. Military Specifications: Radio 
noise filter meets MIL-I-6181B. Explosion proof 
requirement meets MIL-5272A-Proc. 2. Altitude 
Operation: Tested successfully at over 200,000 
feet altitude. Features: Built for high shock and 
vibration loading. 

EEMC0 HAS DESIGNED and produced motors and actuators for missiles and aircraft exclusively 
for the past 15 years. It has made nothing else. Exhaustive research and testing aimed at 
perfection in the art of building these units has been a constant objective since EEMC0 was 
founded. As a result, extreme precision and reliability has been attained in its products; there- 
fore many of the latest missiles and aircraft being developed and manufactured for our Armed 
Forces today contain EEMC0 motors and/or actuators. 


7969A (ASG). Weight: 11.25 pounds. Fe 
Type 0-899 may be made splash- and drip- 
proof with minor alterations. Gear box, acting 
as motor support, places base at approximately 
the center of gravity of a motor-pump assem- 
bly thereby limiting extreme shocks and vibra- 
tions encountered in a missile. 


ELECTRICAL ENGINEERING & MANUFACTURING CORP. 

4612 West Jefferson Boulevard, Los Angeles 16, Colifornia-Telephone Republic 3-0151 


DESIGNERS AND PRODUCERS OF MOTORS, ROTARY AND LINEAR ACTUATORS . . . 


EXCLUSIVELY! 
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Reports Hint NATO Favors G.91 
Over Four French Light Fighters 


Flight test reports from the NATO 
lightweight fighter competition, are re- 
ported to favor the Italian Fiat G.91 
over four French entries, but even Fiat, 
which has been listing the praises of its 
aircraft in company publications, is not 
claiming it has won. 

Dr. Theodore von Karman. chairman 
of NATO’s Advisory Group for Aero- 
nautical Research and Development, 
which fathered the competition, told 
Aviation Week in Pasadena, Calif., 
that reports of any such decision are 
premature, though he did not brand 
them as inaccurate. The AGARD com- 
mittee on the competition will meet 
Jan. 8 to study the flight test reports 
and Dr. von Karman’s evaluation, and 
is expected to make its recommendation 

Authoritative NATO sources pointed 
out that the committee recommenda- 
tions in turn will be passed on to the 
North Atlantic Council, a further indi- 
cation that no fonnal decision has been 

Italian and U.S. sources in Rome told 
Aviation Week that the flight reports 
favored the Italian airplane but that the 
French, piqued by the decision, have 
refused to accept the airplane for their 
own use. In Paris, the French Air Min- 
ister confirmed to Aviation Week that 
the French delegation to the NATO 
Military Standing Committee in Wash- 
ington was opposing selection of the 
Italian airplane, but would not indicate 
whether this meant the decision already 

One possible basis of strong French 
irritation reported in Rome was that 
the engine powering the G.91— the 
Bristol Orpheus— is British, thus elimi- 
nating the French from both airframe 
and powerplant sales. 

Fiat and Bristol announced last week 
signing of an agreement to build the 
Orpheus engine in Italy. The new 
agreement supplements one signed in 
1955. Bristol will send an engineering 
team to Turin to give manufacturing as- 
sistance and advice, and Fiat will send 
engineers to Bristol to study production. 

Negotiations are under way between 
Fiat and an unnamed German firm for 
building of the G.91. In making this 
announcement, Fiat added that the 
G.91 “as is common knowledge ob- 
tained the best result” in the NATO 
trials. This appears to be as much a 
reference to the G.91’s availability dur- 
ing the trials, requiring the use of only 
one airplane although two were on 
hand, and its performance in meeting 
NATO requirements, as to any NATO 
decision. 

One solution to French opposition. 


reported to Aviation Week in Wash- 
ington, would be a compromise, pro- 
viding for orders for both the G.9 1 and 
one of the French entries. They arc the 
Dassault Etendard IV and VI (see 
cover), the Sud Baroudcur and the 
Breguet Taon. 

When the competition ended, the 
most likely outcome expected then was 
a recommendation to the various 
NATO country foreign ministries to 
consider one or more of the five en- 
trants (AW Oct. 28. p. 50). Unoffi- 
cially, there were doubts from various 
nations that the lightweight fighter 
would ever become in reality a serious 
production program (AW Sept. 50, p. 
26). 

Although Dr. son Karman said there 
would undoubtedly be some hurt na- 
tional pride in the selection, he said the 
only official objection he had from the 
French was to the wording of some 
parts of the firing test reports. This he 
classed as relatively minor. 

Considerable confusion followed the 
first reports that the Fiat airplane was 
favored. Among the reasons: 

• Attempts by Fiat to sell the airplane 
to Germany outside the light fighter 
competition framework. Not much 
hope is conceded for this effort. 

• Numerous cross-licensing moves, 
largely routine. Besides the Fiat-Bristoi 
arrangement. Dassault also is negotiat- 
ing with Fiat. Breguet is tied to Dor- 

• NATO committee which will make 
recommendation to SHAPE is an ad 
hoc committee. This means the com- 
mittee is on its own and not the re- 
sponsibility of either NATO or SHAPE. 

• Austrian interest in the airplane. Dr. 
von Karman said an Austrian pilot was 
allowed to fly the G.91 during the trials, 
and Austria has been greatly interested 
since. However, this has no connection 
with the NATO competition. 

Curtiss- Wright Asked 
For $5.5 Million Rent 

Washington— Curtiss- Wright Corp. 
is" being asked for approximately $5 5 
million in rent on government-owned 
facilities at its Wood-Ridge, N. J., 
plant, which the General Accounting 
Office charges the company has used 
for commercial production over the 
past seven years. 

USAF’s Air Materiel Command and 
Curtiss-Wright hare agreed upon a 
hearing before the Armed Sendees 
Board of Contract Appeals on Jan. 7. 
This date was set Nov. 20, according to 
the Air Force. 


Meanwhile, after the report on the 
claim against Curtiss-Wright by Gen- 
eral Accounting, which was submitted 
to Congress on Now 27, Rep. Edward 
Hebert (D.-La.), chairman of the 
House Anned Services Investigating 
Subcommittee, announced last week 
that a public hearing on the question 
would be held by his group on Jan. 7- 
Curtiss-Wright challenged Hebert's 
plan for a public congressional hearing, 
declaring: I he case to settle this dis- 

pute is set for Jan. 7 before the Board, 
and Curtiss-Wright will then present 
its entire evidence in justification of its 
refusal to pay what it claims is an 
exorbitant demand. . . . 

"Any cx parte comment furnished the 
press by one holding a high govern- 
ment position concerning the validity 
of the government’s claim prior to the 
trial of the entire case is an affront to 
Curtiss-Wright and can only be jus- 
tified as an effort to prejudice this con- 
tractor in the eves of the Board of 
Contract Appeals ....’’ 

John Courtney, counsel of the sub- 
committee. said the General Account- 
ing Office report was submitted to 
Congress Nov. 27 because at that time 
there was no decision by the Air Force 
to press the claim. 


Speed Try Disqualified 

Edwards AFB. Calif.-First attempt to 
break world speed record in McDonnell 
F-101 Voodoo by USAF Maj. Adrian 
Drew was disqualified due to a faulty 

era streaked several frames making it im- 
possible to identify the airplane. Feder- 
ation Acronaub'que Internationale rules 
allow other attempts to be made within 
seven days of the original date. 

Drew's other runs were made later in 
the week. Target speed was 1,200 mph., 
which is several times the one percent 
improvement on the former record re- 
quired by FAI. Speed of the first dav's 
runs was’ unofficially estimated at 1.180 
mph., still fast enough to be a record 
if they had been accepted but less than 
target speed due to the fact that outside 
air temperature was 4.5C above stand- 
ard. 

Runs were made along a 10.1 mi. east- 
west course at an altitude of 39,100 ft. 
Drew put in 20 hr. practice over the 
course before making the first attempt. 
He reported difficulty in holding altitude 
within the stringent limits set by FAI 
because almost any measurable control 
deflection can cause gain or loss of sev- 
eral hundred feet in a fraction of a sec- 

Hc was using both hands on the stick 
during the timed part of the run. Paint 
w-as blistered on the wing and stabilizer 

occurred in the two runs. Skin tempera- 
ture reached 195F. 
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Midway Traffic Jams Clog Entire System 


Chicago’s overburdened Midway fights volume that 
exceeds capacity; customers shy away from O’Hare. 


By L. L. Doty 

Chicago— Chicago Midway Airport, 
focal point of the nation's busiest air- 
ways, is fighting a volume of traffic that 
often exceeds peak capacity during at 
least nine hours of a 24-hour period. 

Ranking first among all airports in 
the U. S. in the number of total annual 
aircraft operations, Midway is the 
source of traffic jams that can spread 
throughout entire airline systems in the 
form of flight delays and cancellations. 
The backlogs often occur in good 
weather as well as bad. 

The saturated condition of Midway 
is an old problem to Chicago. Air 
traffic demand at the airport hit a ceil- 
ing more than four years ago and con- 
trollers have been battling to untangle 
traffic snarls and bottlenecks ever since. 
Only immediate relief lies in a more 
extensive use of modem O’Hare Field, 
largest airport in the U.S. and one of 
the few already tailored for jet trans- 

But O'Harc, built to sene as Chi- 
cago’s prime airport, is never filled to 
capacity and last year ranked 36th in 
the number of aircraft operations 
among U.S. airports. This anomalous 
situation is caused by the average pas- 
senger's reluctance at being scheduled 
through O’Hare because of its incon- 
venient location. As a result, airlines 
are reluctant to switch flights from 
Midwav because of past experiences in 
revenue losses when such a move is 
made (AW Nov. 25, p. 38). 

Midway's Limitations 

Under the best of circumstances, 
Midway’s tower cannot possibly handle 
the number of flights scheduled to and 
from Midway during at least nine 
hours of a midnight-to-midnight period 
when IFR conditions prevail. 

For example, between 4 P. M. and 
5 P. M„ a total of 68 airline move- 
ments is scheduled. At the present ac- 
ceptance rate, the tower can handle no 
more than 58% of these flights. And 
this percentage is sustained only if no 
unusual interruptions m control rou- 
tine takes place. 

Inability of the tower to cope with 
the volume of scheduled airline move- 
ments exists to a lesser degree for the 
entire period between 1 P. M. to 8 
P. M. whenever weather conditions call 
for IFR operations. This bottleneck of 


traffic is squeezed tighter by an esti- 
mated 10 itinerant flights per hour 
seeking entry to Midway during day- 
light hours. 

The same situation holds from 8 
A. M. to 10 A. M. During the hour 
between S A. M. and 9 A. M., 83% of 
the scheduled aircraft movements can 
be handled and. during the next hour, 
the tower can accommodate about 
90% of the scheduled landings and 
takeoffs. For the balance of the morn- 
ing, scheduled movements are less than 
the airport acceptance rate but the 
backwash of flights in a holding pattern 
during the 8-10 A. M. period often 
hikes traffic volume well above the 
scheduled rate. 

Chain-Reaction Delays 

It is this backlog that causes an over- 
flow of traffic into the late night hours 
when scheduled movements would nor- 
mally subside. But holding stacks arc 
commonplace during bad weather even 
after the S P.M. traffic rush has eased. 
And a delayed flight performance at 
Midw-av can easily cause a chain-reac- 
tion of delays that spill over into the 
following .day’s operation from coast 
to coast. 

Under VFR conditions, the tower 
can handle between SO and 90 move- 
ments per hour when dual runways are 
used. Midway is one of the few U.S. 
airports equipped witli a dual runway 
configuration but the advantages of the 
dual system are often lost when pilots of 
larger aircraft such as the Douglas DC-7 
or Lockheed 1049G demand the use of 
the longer of the two runways avail- 
able. 

When dual runways are not used, op- 
erations are cut to between 60 and 70 
movements an hour. As a result, the 
68 air carrier movements between 4 
P.M. and 5 P.M. come perilously close 
to the peak acceptance rate when only 
one runway is used even with weather 
conditions well above normal. 

During IFR conditions, the tower 
can handle as many as 45 movements 
per hour. Whenever the tower is forced 
to revert to time separation of aircraft 
because the radar equipment has been 
rendered useless by heavy precipitation, 
30 movements an hour is considered 
the top figure. 

Most operators term Midway a 
! 'DC-3 airport." Its size was doubled 
immediately after World War II when 


railway tracks bordering the north side 
of the field were razed and runways 
were extended into an adjacent golf 
course. The improvement enabled Chi- 
cago to keep pace with normal air 
travel growth following the war but any 
further expansion designed to untangle 
congestion is virtually impossible. 

The airport is surrounded by obstruc- 
tions that require glide slopes on the 
runways ranging from 5.1 to 39.1 deg. 
As a result, field limits arc 300 ft. ceil- 
ing and three-quarters mile visibility, 
well above the usual standard of 200 ft. 
and one-half mile. 

There is no dearth of runways. Few 
major airports can match the pattern of 
seven runways that should permit traf- 
fic flow from any direction and allow 
s i lit it takeoffs and landings. But 
the runways are short by modern stand- 
ards and the field has but one ILS and 
one runway is equipped with high in- 
tensity approach lights. 

The longest runway— situated on a 
northwest-southeast angle— is only 

6,410 ft. in length. It is paralleled by 
a rumvav 4,856 ft. long. Three parallel 
runways! angled at a northeast-south- 
west position, are 5,900 ft., 4,857 and 
3,326 ft, in length respectively. This 
crosshatch of runways is overset by two 
runways— one 4,717 ft. in length run- 
ning east-west, the other 4,613 ft. run- 
ning north-south. 

The Citv of Chicago has studied a 
number of possibilities for extending 
the runways but any increases will be 
insignificant because of the thickly 
settled residential and manufacturing 
areas that clutter the periphery of the 
field. There is no chance that runways 
can be expanded to handle intercon- 
tinental jet traffic. 

Outdated Radar 

The ILS equipment is located at the 
northwest end of the 6,410 ft. runway. 
Midway landing limits prevail when 
direct ILS approaches are possible. 
However, when approaches on this run- 
way arc from the southeast in a traffic 
circle, limits are hiked to 500 ft. and 
one and one-half miles, one of the 
highest in the country for a major air- 
port. Time intervals between aircraft 
in such an event climb to five minutes 
as compared with two minutes under 
normal IFR operations. 

Midway w~as the first U. S. control 
tower to be equipped with radar. But 
the outdated ASR-1 with two repeater 
scopes is not equipped to take a circular 
polarization antenna so that heavy pre- 
cipitation forces controllers to resort 
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to ANC clearances or time separation 
of aircraft. 

Civil Aeronautics Administration 
plans to correct the radar problem this 
winter by replacing the ASR-1 with an 
ASR-3 radar equipped with circular 
polarization. ASR radar, coupled with 
dual ILS equipment, is a prime objec- 
tive of the CAA’s six-vear plan at all 
major U.S. airports. 

Airlines have moved only an insig- 
nificant number of flights to O’Hare, 
and the gap left by those flights has 
immediatelv been filled bv additional 
sen-ices info Midway. Last year, the 
number of movements at O’Harc 
climbed to 44,414 from a 1956 total of 
24,202. Despite this, aircraft move- 
ments at Midway have remained virtu- 
ally the same since 1953. That year, 
331,000 movements were handled as 
compared with 372.000 in 1956. 
O'Hare Advantages 

O’Hare Field is designed in a pin- 
wheel pattern with four runways tan- 
gent to a central terminal hub. Long- 
est runway, opened in September, 
1956, is S.000 ft. long and can be ex- 
tended to 17,000 ft. if necessary. A 
second runway is 7.435 ft. long, and 
two others are about 5,700 ft. long. 
Additional runways are planned by the 
City of Chicago. 

Landing limits are 200 ft. and one- 
half mile. There are no restrictions on 
glide angles since the field is clear of 
obstructions. The field is navigation- 
ally superior to Midway, but passengers 
rebel against flights scheduled from 
O'Hare because of its greater mileage 
distance from downtown Chicago. 

Although the City of Chicago is 
constructing an expressway to O’Hare 
from the downtown area, progress has 
been slow, and the surface trip to the 
field remains devious and timc-consum- 

Targct date for a new throughwav to 
O’Hare is 1959. 

Surface transportation is the decid- 
ing factor in a passenger's choice of 
airport. According to Chicago airline 
officials, however, the passenger’s feel- 
ing for Midway is "psychological" since 
the time distance to either airport is 
exactly the same during city rush hours. 

One Chicago airline official told 
Aviation Week that Chicago passen- 
gers are suffering from a "mental block” 
in their insistence on being scheduled 
through Midway. 

Tune from the Chicago Loop to 
O’Harc by limousine service is one and 
one-half hours, and service is available 
from all airline ticket offices on depar- 
ture schedules tie-in with airline sched- 
ules. Limousines to Midway depart 
from the Loop every 10 minutes regard- 
less of airline schedules, do not operate 
directly from all ticket offices and take 
one and one-half hours during the 
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uish hour; one hour and fifteen min- 

Thc average geographical center of 
passenger destination and origin is at a 
point on the southwest corner of the 
Loop which, psychologically, implies a 
shorter traveling time to Midway on the 
southwest side of the city than to 
O’Hare on the northwest side. 

A total of 35% of Chicago passen- 
gers begin their trips with the Loop; 
39% arrive at the airport by private 
automobile, 34% by taxi and 21% by 
limousine. Taxi fare to Midway is less 
than that to O’Hare, but traffic condi- 
tions for the private automobile driver 
to cither airport are about equally con- 
gested. Midway cannot be considered 
easily accessible by any standards. 
Airlines Stick to Midway 

This antipathy of passengers for 
O’Hare is largely responsible for airlines 
refusing to move a more substantial 
number of flights over to O’Hare. As a 
result, O'Hare is without an adequate 
sendee pattern, good connections and 
convenient schedules. 

Only United Air Lines has estab- 
lished a sendee pattern at O’Hare which 
romiscs to insure the airline a steady 
ow of profitable traffic independent of 
O’Hare. A number of regional trunk- 
lines and all of the local sendee carriers 
cling to Midway because of the import- 
ance of Midway’s connecting traffic in 
sustaining payloads. 

Many larger carriers are equally un- 
willing to make the move. American 
Airlines, for example, operates all its 
Chicago-Los Angeles nonstop flights — 
first-class and coach— from Midway. Its 
Chicago-Washington flights arc oper- 
ated only from Midway and only four 
of its 24 nonstop roundtrip flights be- 


tween New York and Chicago are sen- 
iced at O’Hare. 

Braniff Airways has only one flight 
into O’Harc. Capital operates 48 flights 
into Midway from the east and sched- 
ules only local flights into O'Hare. 

Northwest uses onlv Midway on west- 
bound flights, and Continental senes 
only Midway with all its flights. Trans- 
Canada Airlines sen'es only Midway. 
TWA operates 24 west-bound flights 
from Midway but only one flight to 
Wichita and one nonstop coach flight 
to Los Angeles are scheduled out of 
O’Hare. Whether the Chicago problem 
will be resolved within the near future 
is in the hands of scheduled airlines, 
the City of Chicago and the CAA. 

The city is waiting for the results of 
studies recently conducted by the CAA 
Technical Development Center in In- 
dianapolis to detennine the best sites 
for the new runways at O’Harc. It also 
is moving ahead with the improvement 
of one throughwav— Congress Street-in 
order to improve citv-airport connec- 
tions at O’Harc. However, a completed 
highway direct to the airport does not 
appear likely for several years. 

The Civil Aeronautics Administra- 
tion is required by mandate to continue 
to accept the traffic demands imposed 
upon it until the volume reaches pro- 
portions the CAA considers hazardous. 
At present, the overcrow'ded conditions 
are being handled by controllers with a 
competence which one airline official 
has termed “fantastic” despite a con- 
troller experience level of approximately 
45%. Another airline member de- 
scribed the Chicago tower as “one of 
the most efficient in the country." 

Most airline officials realize the neces- 
sity of relieving Midway’s congestion by 
transferring flights to O'Harc. But the 
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high average of 26 passengers per flight 
at Midway causes an understandable 
hesitation in moving into a split opera- 
tion that may deprive the carriers of an 
important source of revenue. And no 


carrier will willingly maneuver itself 
into an unfavorable competitive posi- 
tion in the Chicago air travel market 
that, last year, generated nine million 
arriving and departing passengers. 


Delta Head Warns Fare Denial 


May Mean Return to Subsidy 


By Ford Eastman 

Washington— Unless the Civil Aero- 
nautics Board grants a fare increase, 
the price of re-equipping U. S. airlines 
for the jet age may force a return to 
subsidy or nationalization of the indus- 
try. Delta Air Lines President C. E. 
Woolman declared last week. 

Testifying in CAB's General Passen- 
ger Fare Investigation, Woolman said 
a 15% fare increase would restore 
Delta's earnings to an adequate level 
and permit the airline to finance its 
equipment programs of the next four 
years on a sound and business-like basis. 
'Prompt Approval' 

Woolman was the third airline presi- 
dent to take the stand in the case to 
ask for a fare increase. The first was 
C. R. Smith, of American Airlines, 
who also asked for a 15% increase (AW 
Nov. 25, p. 45). He was followed by 
Charles E. Beard, Braniff Airways, who 
urged a minimum of 12.5% increase 
m passenger fares (AW Dec. 9. p. 45). 

The airlines contend the need for 
an increase is acute because of a con- 
tinuing decline in profits that will repel 
investors at a time when industry must 
raise large amounts of money in order 
to break into the jet age. 

"We believe,” Woolman said, “that 
only through prompt approval of this 
proposed fare increase can the Board 
discharge its responsibilities under the 
developmental philosophy laid down by 
Congress in the Civil Aeronautics Act.” 

As an example of the inflationary 
pressures with which Delta is con- 
fronted, Woolman said the airline 
granted substantial increases in general 
wage and salary levels in 1956. Pilots 
also received substantial increases. 
Costs of materials, he said, are con- 
stantly increasing in all categories, in- 
cluding progressive increases in the 
costs of engines and spare parts. 

Tbe Delta president said his airline's 
unit operating expenses have been on 
the upward trend for well over a year. 
'Hie cost per available ton-mile for the 
12 months ending Mar. 51. 1957. was 
27.74 cents; for the year ending June 
50, 1957, it was 27.84 cents, and for 
the year ending Sept. 50, 1957, it was 
28.25 cents. 

Of greater concern, Woolman said, 
is the rapidly decreasing spread between 


unit operating revenues and unit oper- 
ating expenses. He said Delta's operat- 
ing margin— in cents per revenue ton- 
mile— has decreased constantly since 
mid-1956. The margin, he added, has 
declined from 7.15 cents per revenue 
ton-mile for the year ending June 50, 
1956, to 5.85 cents for the year ending 
last June 50. The airline forecasts that 
this spread will be down to 5.04 cents 
for the vear ending Dec. 51 and down 
to 1.87 cents next year. 

As an example of the narrow spread 
between expenses and revenue, Wool- 
man said Delta's total net earnings the 
past year was equal to the revenue from 
one passenger and his excess baggage 
on every flight. Just two or three addi- 
tional days of bad flying weather would 
have eliminated that revenue, he added. 

Woolman also testified that the drop 
in airline stocks rules out any hope of 
raising sufficient equity capital to aid in 
buying jets. He said Delta’s stock in 
July, 1956, sold for S57 a share. By 
Aug. 5 of this vear. it had fallen to 
S25.625 and, by Oct. 28, to S17.625. 
Security Market 

Delta began a program a year and a 
half ago through which it hoped to ac- 
quire additional capital funds and keep 
a reasonable balance of debt and equity. 
Woolman said the program called for 
not more than 50% of the total capitali- 
zation being represented by debt financ- 
ing. 

"In our planning.” he told the CAB, 
"we have always viewed the 50% as a 
desirable maximum at the peak point 
with the average being somewhat less 
than that. Yet, the collapse of the air- 
line security market has made the ac- 
quisition of further equity a practical 
impossibility, and it appears that we 
may now have to go to a ratio of debt 
capital as high as 68% at our peak de- 
mand point if we arc not able to im- 
prove our earnings to the extent neces- 
sary to increase our equity by retained 
earnings and support additional Sides of 
equity capital." 

In a trial brief filed with the CAB 
earlier. Delta said it was committed to 
take delivery on 55 additional aircraft 
during the 1957-1962 period. To be 
delivered arc five C-46 all-cargo aircraft, 
10 DC-7B's, eight DC-8’s and 10 Con- 
vair 880s. 

The airline said its required funds 


needed between July 1, 1957, and June 
50, 1961, would total 5116,505,000, a 
figure which makes no provision for ac- 
quisition of any turbine-powered air- 
craft for replacement of Delta's present 
fleet of DC-6 and Convair 550/440 
equipment. 

To meet the requirement. Delta said 
it appears 559,958,000 will become 
available from depreciation on flight 
equipment; S5.878.000 from deprecia- 
tion on ground equipment; S5,117,000 
in the form of deferred income taxes; 
515,022,000 from the sale of flight 
equipment and SI 60.000 through the 
amortization of deferred charges— for a 
total of 562.155,000 available through 
internal sources. 

Under a credit agreement entered 
into in 1956, Delta established a total 
of 550 million in long-term commercial 
bank loans, of which 517,400.000 had 
not been drawn down as of June 50 of 
this year. 

New York Airways 
Wants Vertol H-44Bs 

New York— N ew York Airways is Con- 
sidering a switch from Sikorskv to Ver- 
tol II-44B equipment having a water 
tight fuselage bottom and three inflat- 
able floats weighing 540 lbs. for Man- 
hattan Heliport operation. 

Robert L. Cummings, Jr., president, 
said the tandem-rotor helicopters might 
be in use in late spring of 1958. A 
Vertol helicopter was flying from 
LaGuardia Airport last month with 
New York Airways personnel aboard 

The plan calls for purchase of fire 
1 5-passengcr 44Bs with spares at a price 
of about S2 million. New York Air- 
ways would dispose of its present fleet 
of three S-58s and five S-55s to another 
operator and negotiations for the sale 

The Vcrtols, selling for about S500,- 
000 each, would be piston-powered. 
Vertol has been test-flying General 
Electric T58 and Lycoming T55 en- 
gines, however, and if such turbine 
equipment became available it could 
be retrofitted into the 44Bs. 

Consummation of such a transaction, 
Cummings pointed out. is subject to 
Civil Aeronautics Board approval. 

MATS Bailment Plan 
Protested by ATA 

Washington— Air Transport Assn, 
last week filed a protest with the Mili- 
tary' Air Transport Service against a 
MATS proposal that calls for the op- 
eration of 10 military aircraft by com- 
mercial carriers on Atlantic and Pacific 

Under the proposal, airlines would 
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be required to operate five C-118s in the 
Pacific area for the transportation of 

E isscngcrs and five C-54s in the At- 
ntic for the movement of cargo. Tire 
service, which MATS wants to begin 
on Feb. 1, is designed to determine the 
advantages or disadvantages of having 
military air transport aircraft operated 
by civilian companies in regular mili- 
tary air transport service, in test ex- 
ercises and in support of MATS war 
plans. 

The Air Transport Assn, termed the 
proposed bailment program unsound 
and cited these reasons for its oppo- 

• Program lacks most of the vital char- 
acteristics of a commercial operation. 
An airlift program based on equipment 
bailment eliminates the incentive for 
operators to acquire their own aircraft 
and prevents them from supporting the 
nation’s transport manufacturing ac- 
tivity. It also eliminates the incentive 
for fleet modernization. 

• Although the program permits an 
operation without capital risk, it intro- 
duces an undesirable competitive situa- 
tion between carriers operating their 
own aircraft and those whose equipment 
has been bailed to them. 

• Under the program the government 
would be prevented from getting an ac- 
curate cost comparison between a purely 
military operation and a commercial 


J. W. Austin Accepts 
Northeast Presidency 

New York— James W. Austin resigned 
last Tuesday as Capital Airlines vice 
president, traffic and sales, to accept 
the presidency of Northeast Airlines. 

George E. Gardner, president of the 
New England based carrier for 10 years, 
will become board chairman of North- 
east and will continue as chief execu- 
tive officer of the company. 

The airline's board of directors also 
elected Paul F. Collins, one of North- 
cast’s founders and its present board 
chairman, as chairman of its advisory' 
committee. 

’Hie new president is expected to 
take over about Jan. 1. "Jim Austin 
brings a wealth of experience to North- 
east Airlines." Gardner said, "and I 
am delighted that he has agreed to 
join us in developing our expanded 
routes from New England to Florida.” 

Austin's formal election to the post 
requires action by stockholders, who 
will be asked at their March meeting 
to approve enlargement of the airline's 
board of directors. Austin then can 
be elected president - and also board 
member at that time. Following the 
meeting. Northeast's directors will be 
asked to confirm Austin's, Gardner's 
and Collins elections to their new 
positions. 


Majority interest in Northeast’s stock 
resides with Floyd Odium. 

Austin. 52. joined Capital Airlines 
in 1946 and is presently a director 
of the company as well as a vice presi- 
dent. 

In 1949 he introduced the first 
aircoach service in domestic scheduled 
service. He also spearheaded Capital’s 
campaign promoting the Viscount. 

Capital has made no decision on a 
replacement. 

Britannia Run Slated 
For New York-London 

London— British Overseas Airways 
Corp. announced last week it will 
begin scheduled service with the 
Bristol Britannia 512 turboprop trans- 
port between London and New York on 
Dec. 19. 

Initially, the transatlantic Britannia 
service will be operated on a once- 
weekly basis. 

Schedule will be supplemented by 
more Britannia flights as additional 
aircraft are delivered by Bristol until 
late next year when the turboprops 
will handle all BOAC’s transatlantic 
flights (AW Jan. 21, p. 58). The new 
BOAC service will mark the first time 
turbine aircraft have been operated in 
scheduled sendee on transatlantic 
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Titanium 

alloys 

developed by Mallory-Sharon 
for the missile age 


Two remarkable titanium alloys developed 
by Mallory-Sharon’s Research Laboratory 
further extend the usefulness of the 
metal in hot environments. This development 
promises more and more applications in 
rockets and missiles for titanium — strongest 
metal per pound of weight in its 
temperature range. 

Commercial introduction of these new 
alloys culminates research and development 
over a two year period. In the intensive 
evaluation of both laboratory and production 
ingots, thousands of individual tests were 
made and analyzed. The results: 

The first new alloy (MST 821) is a weldable 
sheet and bar material which offers 
strengths equivalent to similar titanium 
alloys — of temperatures two hundred 
degrees higher. This exceptional advantage 
is maintained in the range of 400 to 
1000 degrees F. 

The second new alloy (MST 2.5A1-16V) 
offers remarkable ease of fabrication 
for a high strength material. Sheet metal parts 
can be readily formed while the alloy 
is relatively soft, then can be heat-treated 
to high strengths. Heat treatment more than 
triples the strength level of this alloy. 

As titanium’s future in our air defense 
grows, it is likewise proving its economic 
advantages in new industrial applications. Let 
Mallory-Sharon, technical leader in titanium, 
help you design ahead with this new metal. 


alloy s 


d titan! u. 


sheet, strip, pit 


i d , bar, billets 



KAI TAK's new runway, now under construction (center of picture), points southeast into Lycmnn Pass. At left is present airport with 
two runways, one parallel to the new one. At extreme right, part of 1,200-ft. Mt. Butler is visible. Two airliners have crashed into Mt. 
Butler with fatal results, one in 1949 and one in 1951. In foreground are 286-ft.-high apartment buildings, soon to be razed in airport 
improvement program. Between buildings and new runway is section of Kowloon Hills foothills, already lowered 150 ft for clearer 
approach from northwest. 


Hong Kong Improves Airport Approaches 


Hong Kong— Mill-encircled Kai Tak 
Airport, site of four major commerical 
air crashes, is being improved for the 
jet age under an 518.1 million program. 
Work includes building a new runway 
into the harbor, leveling of hills and 
other approach obstructions, installa 
tion of modern landing aids, and con- 
struction of new terminal and main- 
tenance facilities. 

The present airport lias been the 
subject of criticism for some time. The 
unofficial Hong Kong Guide calls it 
"one of the worst in the world.” A 
government public relations booklet 
describes it as "one of Hong Kong's 
biggest headaches . . . admittedly in- 
adequate." This colony's sole civil air- 
port has been called a supreme test of 
airmanship. As an American airline 
pilot put it: “There’s just no room for 
error. If you’re wrong, you're dead 
wrong.” 

The same sheltering hills and broken 
Spurs that make Hong Kong a fine 
natural harbor also pocket Kai Tak Air- 
port and make navigation to and from 
its short Japanese-built runways no- 
toriously difficult. The approach gradi- 
ent is roughly 1 in IS. The three 
permissible landings call for clearing 
1,500 ft. wide Lvcmun Pass, with hills 
1,600 ft. high to port and 600 ft. 
high to starboard on bearing 51; mak- 
ing a 60-dcg. turn over 1 50-ft. high 
Kowloon Hills before landing on bear- 


ing 13, or risking a pile-up into the 
administration buildings on foreshort- 
ened bearing 07. 

Takeoffs are limited to runways 25 
or 1 3, which again calls for a 60-deg. 
climbing turn. 

Both runways arc dead-end. Pre- 
dominantly easterly winds build up 
cloud and fog belts which make for 
poor visibility, particularly from Febru- 
ary to May. ' 

The airport closes at night, with 
weather mimmums set at 2 mi. visi- 
bility and 500 ft. cloud base. 

Civil Aviation Director M. J. Mus- 
pratt-W ilhams’ claim that Kai Tak has 
the "finest safety record in the world” 
is questionable. Between December, 
1948, and April. 1951, four major 
commercial transport crashes— two in 
virtually the identical spot on Mt. 
Butler, port side of the Lvcmun Pass 
approach— took 100 lives. Sixteen sched- 
uled airlines accounted for 22,346 air 
movements and 187,966 passengers 
through Kai Tak in 1956. 

To eliminate hazards, to increase 
tourist revenue and to insure that 
Hong Kong will retain its place in the 
coming commercial jet age as the focal 
point of air routes in the Western Pa- 
cific, the government let out in Janu- 
ary, 1955, the first 516.125 million 
stage of what will ultimately be the 
largest single civil engineering contract 
in its history. Result is expected to be 


an 8,340 by 200 ft. runway with paral- 
lel taxiway stretching into Kowloon 
Harbor and a modern airport capable 
of taking the largest jet airliners so far 
designed. '1 he new runwav is scheduled 
to be in operation by August. 1958. 
1 hen in stage two the terminal, main- 

be constructed on the site of the cur- 
rent runways and should be in opera- 

ilic psychological effect on pilots is 
expected to be considerable. New ap- 
proach gradients will be 1 in 40 for 
the curved northwest approach over 
the Kowloon mainland and 1 in 50 
for the straight southeast approach over 
Lyemun Pass and Kowloon Harbor. 
Landing from the northwest, pilots 
will be able to let down to 500 ft. 
over the sea and enter a visual approach 
funnel requiring only a 40-dcg. turn 
into a 3,000-ft. straight approach to the 
touchdown threshold. Centerline of 
the curve (5.000 ft. radius) is designed 
to conform to a rate-1 turn of an air- 
craft flying at 160 kt. Landings from 
the southeast over Lyemun will be 
standard ICAO instrument-approach 
funnel. Presently being installed arc 
long-range surveillance radar for air 
craft separation at 300 mi. range and 
initial descent, and GCA medium- 
range surveillance and precision-ap- 
proach radar to be used from 50 mi. 
Beacon lights will provide for break- 
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THIS CUTAWAY SHOWS HOW . . . 


Design Simplicity of Missile Accessory Power System 
Contributes to Light Weight and High Reliability 


Completely self-contained. General Elec- 
tric’s new accessory power system features 
steady-state monofuel decomposition, re- 
duced complexity, simplified operation, 
and a high degree of reliability. 

BOOTSTRAP FUEL DELIVERY reduces sys- 
tem weight and complexity by eliminating 
need for fuel pumps, pressurized air or 
nitrogen bottles, and similar equipment. 
Within the fuel storage cylinder, a step 
piston pressurizes the monofuel to pro- 
vide a constant flow to the decomposition 
chamber. 

TORQUE MODULATION, accomplished 
by a load biasing alternator that com- 
pensates for changes in load demand, 
eliminates valve regulation of fuel or hot 
gas flow — offers precisely controlled speed. 


The model illustrated — rated at 4.5 gpm, 
2200 psi hydraulic power, 1 kva of 400 cps 
and .1 kva of 2400 cps alternating current 
— provides frequency control within =•= 1 
percent and voltage control within =*=5 
percent without the added weight of a 
regulator. 

DESIGN FLEXIBILITY, highlighted by an 
easily modified fuel capacity and a com- 
pact arrangement of easily interchanged 
hydraulic and electric components, per- 
mits ready adaptability to a wide range 
of outputs and duty cycles — minimizes 
size, weight, and complexity of reduction 

For more information on how this mod- 
ular system can fit your application, mail 
the coupon at right or contact your Gen- 
eral Electric Aviation and Defense In- 
dustries Sales Office. 




Progress Is Our Most Important Product 


GENERAL 



ELECTRIC 



Old. New Airports Compared 

PRESENT KA1 TAK NEW KAI TAK 

Gross Weight 

115,000 lb. with conventional land- 400,000 lb. of any type aircraft now 
ing gear projected 

Heaviest Class Aircraft 

DC-6B, Constellation L-749 Boeing 707, Douglas DC-8 

Operational 

Daylight only 24-hr. 

Weather Miniinunis 

2 mi. visibilitv, 500 ft. cloud base Probably better due to improved ap- 

proaches. airport lighting, radio aids 

Peak Capacity 

15 to 20 aircraft movements per honi Estimated 52 aircraft movements 
per hour. 

Ticket Sales 

Estimated about $8 million and .Expected to be about $10.4 million and 

50,000 passengers annually 65.000 passengers by 1959 


away from the Lycmiui approach at 
500 ft. minimum altitude with highest 
ground in the vicinity being only 400 
ft. Breakaway from the western main- 
land approacli is set at 500 ft. minimum 
over the open sea. 

In lowering the Kowloon Hills bv 
1 50 ft., the 2,684,000 cu. yd. excavated 
are being used as fill in the higher levels 
of the reclamation. New apartments 
will have to be built to compensate 
the owners for the scheduled razing 
of three recently-constructed, 10-story 
apartment buildings which pit 286 ft. 
into the path of approaching aircraft. 
And, to level the 109-ft. Sacred Hill of 
the Sung, which stood on the land- 
ward end of the proposed new runway, 
the contractors had first to remove a 
50-ton block from the center of the 
500-ton hill and set it up in an espe- 
cially built park to propitiate the 
memory of Ti Ping, last king of the 
Sung dynasty. 

Engineers report that the reclamation 
of some 162 acres, the dredging of 
about 10 million cu. yd., and the con- 
struction of some 5,400 yd. of sea 
nail necessary for the runway and 
parallel taxiwav was slowed up by the 
unexpected appearance of highly abra- 
sive sand. For the job, two bucket 
dredges were towed to Hong Kong 
from the south of France. Average 
dredging depth was about 54 ft. below 
Principal Datum (low water spring 
tide) but reached a maximum of 48 ft. 

The runway, when completed, will 
provide 7,200 ft. for curved landings 
from the northwest, 8,080 ft. for 
straight landings from the southeast 
and the full 8,340 ft. for takeoffs in 
cither direction. 


As most flights through Ilong Kong 
are expected to use Kai Tak for short 
transit stops, tentative apron plans call 
for an inner row of 180-deg. turn stands 
for 1 2 aircraft of any size and an outer 
row of through stands for eight planes. 
Twenty acres have been set aside for 
buildings, car parks, etc., in the tcr- 


Deferred Freight Rates 
Proposed b) Examiner 

Washington— Continuation of exist- 
ing rates for deferred airfreight for an 
indefinite period has been recom- 
mended by Civil Aeronautics Board 
examiner Herbert K. Bryan. 

Existing minimum rates authorized 
for deferred airfreight moving east- 
bound is 55% of the regular airfreight 
rate: for deferred freight moving in all 
other directions, it is 65% of the 
regular freight rate. The examiner also 
recommended that: 

• Present existing release time, two 
full days on shipments under 2,100 ini. 
and three full days on shipments of 
2,100 mi. or more, be continued. 

• Carriers should be authorized to pro- 
vide combination regular and deferred 
airfreight service subject to the condi- 
tion that the shipper be advised that 
the shipment does not become defer- 
red airfreight service until it arrives at 
the point where it actually enters such 
service. The shipment would then 
enter the service on a space available 
basis and the time of release would be 
computed from the time it enters the 

• Carriers should permit shippers or 


consignees to withdraw freight from 
deferred airfreight service upon the 
payment of the difference in the rate 
between deferred and regular freight 
plus a premium to cover the increased 
cost of handling. 

• Carriers should not be required to 
give notice of any unusual delay in the 
movement of a deferred airfreight ship 

The CAB, in April 1956, authorized 
deferred airfreight rates for an experi- 
mental period of one year. The cur- 
rent proceeding was held to determine 
if the rates should be extended and 
what modifications should be made to 
the original order if any. 

Slick Asks to Suspend 
Some Cargo Service 

Washington-Slick Airways has asked 
to suspend all-cargo air freight service 
between St. Louis. Kansas City, Okla- 
homa City,- Dallas-Eort Worth, San 
Antonio and Houston beginning next 
Monday. 

D. \V. Rentzel, Slick Airways board 
chairman, said increasing operational 
costs and uneconomical aircraft forced 
the air cargo line to ask the Civil Aero- 
nautics Board for permission to suspend 
the service between those points. He 
added the suspension would be of a 
temporary nature until the airline ac- 
quires new modern aircraft which 
would be much more economical to 
operate. 

Slick cannot continue to operate the 
schedules serving those points with un- 
economical aircraft, Renzcl said. He 
said Slick's new fleet of aircraft, mostly 
ships of the DC-6 type that are larger 
and cost less per mile to operate, is 
scheduled for delivery late next year. 
At this time, Rentzel said, he hopes 
service can be reinstated. 

Rentzel said service to other points 
on Slick's eoast-to-coast network will 
not be affected. This includes service 
to Boston. Hartford. New York, De- 
troit, Dayton, Cleveland, Indianapolis, 
Chicago. Philadelphia, Wichita. Los 
Angeles, San Francisco, Baltimore and 
San Diego. 

Aeroflot May Begin Service 
To London With Tu-104 

London— Aeroflot, the Russian state 
airline, may open service on the 1,500- 
mile route between London and Mos- 
cow with the Tu-104 jet airliners. 

This was stated here last week by 
Marshal Zhigarvev, head of Aeroflot, 
who arrived in London to discuss possi- 
ble establishment of such a route with 
British authorities. 

He suggested that turboprop aircraft 
such as the Ilyushin IS or Antonov 10 
also might be used on the route. 
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SHORTLINES 


► Capital Airlines is offering "Weekend 
at the Waldorf” package tours for the 
fifth consecutive year. The airline, in 
connection with the Waldorf-Astoria 
Motel, flies the passenger to New York 
from any point on its system, installs 
him at the Waldorf and conducts tours 
of the city. 

► Flight Engineers' International Assn., 
AFL-CIO, has added three new West 
Coast chapters. They are: Living Tiger 
(FTL); Western (WES); California 
Eastern (CES) chapters. 

► Lufthansa German Airlines has added 
its first all-cargo service to its New 
York-Ftankfurt route. The twice-a- 
week sen-ice is scheduled to leave 
New York’s International Airport on 
Tuesdays and Fridays, with westbound 
flights scheduled to leave Frankfurt on 
Thursdays and Sundays. 

► Mohawk Airlines established a com- 
pany record in November by carrying 
35,827 passengers a total of 6,691,234 
revenue passenger-miles. Mohawk also 
carried 161,027 lb. of express and 167,- 
393 lb. of freight during the month. 
The airline has designated its newlv- 
modificd Convair aircraft the “Cosmo- 
politan." 

►Seaboard & Western Airlines has re- 
ported its nine months financial figures 
ending Sept. 30. Tire figures, adjusted 
on the basis of shares outstanding as 
of Sept. 30, arc: gross revenues, 517,- 
195,880; net after taxes, 5486,024; net 
income per share, 4S(t. 

► Trans-Canada Air Lines will increase 
its Vickers Viscount service between 
New York and Montreal from seven to 
eight flights dailv on Jan. 2. On l’cb. 
1, a ninth flight' will be added on the 
New-York-Montreal and New York- 
Toronto routes. From Mav 1 through 
October, a 10th flight will be added on 
both routes. Also beginning Jan. 2, 
TCA will add a second Viscount flight 
to its New York-Ottawa sen-ice. On 
Mar. 1, the airline will increase from 
five to six the number of daily flights 
on its Chicago-Toronto and on May 1 
and June 1, a seventh and eighth flight 
respectively will be added to this par- 
ticular schedule. 

► United Air Lines flew 348,109,000 
revenue passenger-miles in November to 
set a new company record. The airline 
also flew 2,389,000 ton-miles of air 
mail (including first class), 4,625,000 
ton-miles of freight and 827,000 ton- 
miles of express during the November 
time period. 


AIRLINE OBSERVER 

► Final decision in the General Passenger Fare Investigation may not be 
made until next fall. However, Civil Aeronautics Board can grant an interim 
fare increase to domestic carriers at any time if the Board deems such a 
move necessary. Decision in the suspended passenger fare investigation 
disapproving a 6% fare increase (AW Oct. 7, p. 3S) was based on airline 
operating figures for Mav before the present profit squeeze became entirely 
evident. In view of rising costs, coupled with a dip in passenger traffic 
during the past two months, the Board could feasibly review its earlier deci- 
sion and grant an emergency fare increase pending the outcome of the 
General Passenger Fare Investigation. 

► Test schedule for Boeing 707 jet transports calls for first aircraft to fly late 
this month and undergo Boeing flight testing until mid-February. The turbo- 
jet will then be grounded to be prepared for Civil Aeronautics Administration 
program scheduled to begin Mar. 1. Second airplane will fly Mar. 15 and 
then move into company performance tests prior to CAA functional and 
reliability tests. Third aircraft is due to fly on Apr. 20. 

► Watch for early action by the Civil Aeronautics Board in the Capital Gains 
Proceedings. Oral arguments began last week and most observers feel the 
Board will be anxious to reach a decision before Congress reconvenes next 
month. A Board decision may obviate the necessity of further legislative 
action to put the ruling into effect. The House passed the bill during its 
last session and the Senate is scheduled to pass on it during the forthcoming 
session. Some observers fear the Board will support the examiner’s decision 
which is a watered-down version of the House Bill. 

► In an all-day meeting with four members of the Civil Aeronautics Board 
and 43 Board staff members, airlines recently presented a detailed outline of 
the engineering and operational problems that can be expected to accom- 
pany the introduction of turbine transports. Purpose of the unprecedented 
meeting was to expose Board members to a “complete spectrum” of the 
issues airlines will be forced to cope with in the jet age. Under the direction 
of the Air Transport Assn., five airlines— American, Eastern, Pan American, 
TWA and United— made the presentation. 

► Long-range forecasters are predicting airlines will face most severe flying 
conditions during the next few months than any experienced in recent his- 
tory-. Observers note correlation of unusual displays of sunspots to bad 
weather, say 1958 is the transitional year in the 33-year cycle of warm to cold 
weather change and will produce a large number of severe freak storms. 

► Port of New York Authority, which has banned all jet transports not meet- 
ing its noise level requirements, carefully skirted the jet future in promo- 
tional literature describing new building and tenninal city development at 
Idlevvild International Airport. Recognizable aircraft illustrated in the 
agency’s brochure were piston type and nowhere in the copy was the word 
“jet” used. In renderings by airlines of their proposed tcnninals at Idle- 
vvild, turbine aircraft are very- much in evidence. 

► Fairchild Friendship F-27 turboprop transport sales now total 89 in firm 
orders and short term options. LAV— Linen Acropostal Vcnezolana— is the 
latest purchaser of the F-27 with an order for six of the 40-passcnger turbo- 

► Dallas Love Field’s new terminal facilities are now scheduled to open by 
Jan. 15. Plagued all year by construction delays, new terminal was supposed 
to open after elaborate dedication ceremonies held at the end of October. 
Now, unfinished restaurant facilities will delay use until mid-Jannary. 

► Soviet Union probably will seek permission to bring its Tu-114 turboprop 
transport (AW Dee. 9, p. 38) to the U.S. soil to carry its United Nations 
delegation home. State Department had received no official request by late 
last week, but Russian Embassy gave every indication that the project is 
under serious study. Earlier this fall, Soviets flew the delegation to the U. S. 
in Tu-104g (AW Sept. 2, p.40). 
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MANNED SPACE FLIGHT will probably begin in a winged hyper- 
sonic glider similar to vehicle A above or in a non-lifting, modified 
spherical craft somewhat like the three to the right, according to 
astronanlical experts. The glider would be the most versatile 
machine as it could maintain altitude and change direction upon 
rc-cntrv to effect a landing at any point on the earth. The non- 
lifting vehicles would plunge to flic ground as soon as drag reduces 
their velocity' and centrifugal lift below the orbital requirement. A 
completely spherical vehicle has been proposed by Kraift Ehrickc as 
a space parachute to allow men to return to the earth from disabled 
space stations, gliders, etc. Vehicle D at right has fins added to 


stabilize the sphere and a small rocket motor to slow it to circular 
speed. The hemispherical vehicle B was suggested by A. J. 
Eggers, Jr- of the NACA as meeting the requirement for a 
manned re-entry craft. Vehicle C has been described by a number 
of scientists. Tire purpose of the truncated cone on the aft 
portion of the sphere is to make the vehicle slightly unstable so 
that it will wobble when it enters the atmosphere. The stagnation 
point on the hemispherical forcbodv which is liC3ted'to the highest 
temperature during re-entry then becomes a rather large circle 
spreading the heat and lowering the maximum temperature on 
the vehicle. 


Sphere, Glider Feasible for Re-Entry 


By J. S Butz, Jr. 

New York— Soundness of U. S. space 
flight efforts for years to come may de- 
pend on the choice of a vehicle to win 
the second round in the struggle to 
control space, members of the Ameri- 
can Rocket Society were told here re- 

Goal of this second round, placing a 
man in- orbit around the earth and 
bringing him back safely to the ground, 
has tremendous scientific and propa- 
ganda value for the nation reaching 
it first regardless of the manner in 
which it is accomplished. Its greatest 
significance, according to many U. S. 
scientists, will be to demonstrate how 
well the government is laying the 
groundwork for future space activity. 

The government's management de- 
cision will be to choose either one or 
both of two feasible vehicles which can 
be propelled by large rockets into orbit 
close to the earth and then return in- 
tact within a few days. They are: 

• Winged hypersonic glider that can 
re-enter the atmosphere and use its lift 
to remain in the upper air and slow 
down before it returns to the surface. 


• Spherical or modified spherical ve- 
hicle which develops no lift but can 
safely plunge back into the atmosphere 
from space if its flight path is correct. 

The spherical craft would take a 
much shorter time to develop than the 
hypersonic glider— one to two years 
against five for the glider by the most 
optimistic estimate— and put the U.S. 
in a better position to send the first 

Priority Preferences 

Yet many astronautical and aero- 
nautical experts who arc very anxious 
to repair the damage U. S. prestige has 
suffered in the last two months feel 
that spherical craft should have second 
priority and that nothing should inter- 
fere with the development of the hyper- 
sonic glider. In their opinion the 
spherical, non-lifting craft would be 
a stopgap measure if developed alone 
and should occupy only a small part 
of our total development capacitv. 

This opinion arises from the belief 
that the hypersonic glider in its final 
form will be a vital part of any large 
scale movement into space, and that the 
sphere will never be more than a space 


parachute to bring men back from dis- 
abled gliders and space stations. 'Die 
glider will be safer and more control- 
lable than the non-lifting craft and it 
will be able to land in any given loca- 
tion on the earth's surface. 

The re-entry from orbit glider will 
be as valuable in another way which is 
fully as important as the space aspect. 
It will require that great effort be made 
to answer the aerodynamic problems 
of winged vehicles (heating, stability, 
control, drag, etc.) up to about 18,000 
mph. Hypersonic bombers, fighters, 
rocket transport planes, etc., will all be- 
come possible as soon as these prob- 
lems are solved. 

Any air force that has sole possession 
of such craft would border on the in- 
vincible. hence the scientific opinion 
that the hypersonic glider should re- 
ceive a maximum engineering effort. 

Another facet of scientific thought 
regarding placing a man in space is the 
doubt that large rocket systems will be 
reliable enough within the next five 
years to transport human beings. The 
risks involved in re-entering the at- 
mosphere in a spherical capsule plus 
the dangers of riding rockets into space 
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would give man small prospect of a 
successful journey for several years to 
come, in the opinion of many scientists. 

Pressure to send the first man into 
space at all costs and help the U. S. on 
the propaganda front could force gov- 
ernmental delay in attempting to create 
a hypersonic glider in the shortest pos- 
sible time. If this comes about the race 
to win the second round then becomes 
not so much a question of whether the 
U. S. can develop large rockets and a 
re-entry sphere before the Russians, but 
rather will the U. S. program be doomed 
to running second to the Russians again 
because the U. S. demanded too much 
reliability from its systems. 

Russian officials might consider giv- 
ing a green light to their space flight 
volunteers at a much earlier period in 
a development program than ours would 
and send their men into space in a 
manner the U. S. would judge unsafe. 
This almost indeterminate factor, of 
course, affects the outcome of many of 
the technological races we arc in with 
the Russians. 

Two Best Choices 

Regardless of the policy decision as 
to the best space flight program, gen- 
eral scientific opinion holds that either 
the hypersonic glider or the spherical 
vehicle will carry the first man into 
space and bring him back. 

Several types of non-lifting, orbital 
and re-entry vehicles of general spheri- 
cal shape have been proposed over the 
last few years. Krafft Ehrickc of Con- 
vair and several scientists of the Na- 
tional Advisory Committee for Aero- 
nautics including A. J. Eggers, Jr., are 
among those who have written on the 
subject. Such vehicles would be invalu- 



CHANCES ARE HIGH that a manned satellite would enter an elliptical rather than a 
circular orbit as it is sent into space. Theory shows that a non-lifting vehicle must make 
its re-entry at a very low angle and at uearly circular velocity to keep decelerations and 
temperatures below the critical point. The elliptical orbit would eventually decay into 
the necessary circular path as it gradually decelerates. Since this might take months, a 
manned satellite would be equipped with retarding rockets to fire as it passed near and 
through the perigee. This would shorten the time needed to create the circular orbit 
and require a minimum of guidance and propulsion weight. 



FINAL PHASE of the non-lifting satellite’s return to Earth is a sudden plunge during 
which deceleration will not exceed 7Gs if the plunge begins at the correct circular velocity 
and at a low angle to the horizontal. Circular velocity required to orbit increases as the 
satellite moves toward the Earth; the velocity increase is furnished by the potential energy 
released as altitude is lost. Once atmospheric drag decelerates the sphere faster than 
potential energy is released, the plunge begins. The more lightly loaded spheres will start 
their plunge at the higher altitudes and experience a lower deceleration and temperature 
rise than tile heavy spheres. At approximately 30.000 ft. a parachute would be deployed 
to lower the sphere safely to the ground. 
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MODEL of one of the hypersonic gliders proposed by Krafft Eluicke is shown mounted on 
a two-stage booster. The second stage is placed under the glider to keep the total length 
of the rocket system relatively low. Hie glider would be powered to serve as a third 


able as unmanned instrumented satel- 
lites which could return visual evidence 
of the effects of space on materials and 
biological specimens. The specimens 
would presumably have to be retracted 
into the sphere to keep the friction and 
high temperatures of re-entry from eras- 
ing evidence of the trip into space. 

The deceleration, air loads, tempera- 
ture. etc., that these spherical vehicles 
experience as they come back to earth 
are within human as well as present 
structural capacity, according to the 
men studying the problem. By provid- 
ing them with the proper internal en- 
vironment the spheres could carry men. 
The highest decclcrative loading upon 
re-entry can be low as 7Gs and this 
would last less than 2 min. Maximum 
temperature on the surface of the 
sphere could be less than 2,500F. 
These critical temperatures and decel- 
erations are primarily a function of 
three factors: 

• Making re-entry at a low angle with 
the horizontal. 

• Maintaining proper circular velocity 
at each altitude on the way down. 

• Low sphere loading (sphere weight/ 
sphere cross-sectional area). 

Once the re-entry angle gets larger 
than 5 deg. and the satellite velocity 
varies much more than 300 fps. above 
or below the proper circular velocity, 
deceleration and temperature during 
the final plunge build rapidly to more 
than 30G and 5.000F. 

Light sphere loading is very desirable 
but it does not have as great an effect 
on G loading and temperature as do 
velocity and angle of attack. 

Ideal re-entry is made when a satel- 
lite travels exactly at circular velocity 


so that its re-entry angle will be less 
than one degree. Since most satellite 
orbits will initially be elliptical because 
of the extremely accurate guidance 
necessary to attain a circular path, the 
problem is to change the elliptical orbit 
into a circular one. 

This occurs naturally once the satel- 
lite has remained aloft several days, 
even if the orbit is severely elliptical. 
The satellite experiences some drag at 
every point on its orbit, but drag 
is bv far the greatest at the perigee 
(minimum altitude). Since the velocity 
reduction occurs mostly at this point, 
the satellite enters a new reduced 
energy orbit which has approximately 
the same perigee as the preceding orbit 
but a shorter apogee (maximum alti- 
tude), and the orbit becomes circular. 

Loss of Altitude 

Once a circular path is reached and 
the velocity reduction due to drag is 
uniform around the orbit (most scien- 
tists studying the problem assume that 
the air density' at any altitude varies 
from the Earth’s gravitational field 
in the same manner that the altitude 
of the satellite fluctuates), loss of alti- 
tude then becomes uniform. As alti- 
tude is lost, potential energy is trans- 
formed into kinetic energy and the 
velocity of the satellite increases. This 
energy transfer is vital because the 
velocity needed to stay in orbit in- 
creases as the altitude decreases. 

Finally, the rate of kinetic energy 
loss due to drag is greater than the re- 
lease of potential energy, velocity drops 
below the value needed for circular 
flight and the satellite begins its plunge. 
The major problem with the manned 


satellite is to change rapidly the initial 
elliptical orbit into a circular one. 
Tracking of the Russian Sputnik has 
shown that this process if left to nature 
can take months. 

From the standpoint of guidance sim- 
plicity' and propulsion economy the 
elliptical orbit can be made circular 
most easily by firing a retarding rocket 
at an angle tangent to the earth s sur- 
face every time the manned satellite 
passes through its perigee. Once the 
orbit becomes circular extreme rare 
must be used in hastening the descent. 
If the velocity is reduced too much the 
satellite will begin to spiral toward the 
Earth and its final plunge will begin at 
a dangerously large angle. 

Thin Outer Shell 

Krafft Ehrickc has predicted in his 
treatment of spherical satellites that a 
manned vehicle will have a thin outer 
shell of an existing high heat resistant 
material such as a molybdenum alloy. 
A layer of insulation about one inch 
thick would keep the skin from heating 
the supporting inner structure. The 
heat sink type of construction with its 
thick walls would be unsatisfactory, 
according to Eliricke, because the heat- 
ing times would be too low. 1 1 is calcu- 
lated that temperatures about 1.000F 
would last between 4 to 12 min. The 
shortness of the heating time is prob- 
ably responsible more than any other 
factor for making the spherical manned 
satellite a relatively short time project. 

In contrast the hypersonic re-entry 
glider, which can use its lift to control 
its flight path and avoid dangerously 
large decelerations m its circular return 
to the Earth will be subjected to severe 
aerodynamic heating for periods up to 
an hour. Even though much of the 
heat generated can be radiated back 
to the atmosphere the cooling and ma- 
terials problems plus stability and con- 
trol and the lift and drag problems, etc., 
will require a considerable extension of 
today's knowledge. 

A major impediment in the rapid 
extension of design data is adequate re- 
search facilities and aircraft for the 
study of bodies in very high speed flight 
in very sparse air. The North Ameri- 
can X-l 5 is a major step forward in this 
respect. 

There seems to be considerable doubt 
in some industry quarters that a re- 
entry glider will be feasible within 10 
years. The opposite view is held by 
other industry engineers and many gov- 
ernment research people who feel that 
any company that docs not become ac- 
tive in the field now will be left behind. 

While the jump from Mach 2 or 3 to 
Mach 20 and better is a tremendous 
step, many experts indicate that the 
main barrier, heating, will be overcome 
in the near future. 
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American Rocket Society: 


Putting Free Radical Propulsion 
Into Rocket Offers Rig Challenge 


New York— Free radical propulsion, 
which on paper offers specific impulse 
increases from current 300 sec. to 1,000 
sec., also offers formidable challenges, 
G. C. Szego and E. A. Mickle of Gen- 
eral Electric Co.’s rocket section, Cin- 
cinnati, Ohio, told the American 
Rocket Society here. 

These challenges of free radicals are 
met in attempting to reproduce a fleet- 
ing laboratory phenomenon full scale 
in workable rocket engines. 

Foremost among the techniques for 
solution, they list cryogenics— the use of 
verv low temperature environments— 
to hold the mctastablc radicals in check 
until their energy was needed. 

The authors said that a team from 
the National Bureau of Standards, uni- 
versities and industry are now at work 
on the problem at the Bureau of 
Standards, Washington. D. C. Because 
the work is unclassified, scientific talent 
from abroad is being used. The salaries 
of the visiting industrially-sponsored 
scientists are paid by their employers. 
The Bureau of Standards is providing 
equipment and supplies. In this respect 
a spokesman for the Bureau of Stand- 
ards told Aviation Week he felt that 
funds allocated to free radical work 
should be concentrated on basic re- 
search rather than on “false starts” in 
trying to achieve end-product hardware 
before anybody really knew much 
about the phenomena. Dr. Broida of 
the Bureau, pioneer in the field, has 
been known to express personal doubts 
as to whether free radicals will ever be 
used as rocket propulsion fuel. 

Solid Fuel Ramjets 

Solid fuel ramjets have been under 
development in this country by Experi- 
ment Inc., Continental Aviation & En- 
gineering Corp. (AW Oct. 14, p. 123), 
Bureau of Mines and the National 
Advisory Committee for Aeronautics, 
according to Robert L. Wolf and James 
W. Mullen, Experiment Inc., Rich- 
mond, Va. 

First supersonic flight of solid fuel 
ramjet vehicle was in January, 1952, 
\vhen an Experiment Inc. test vehicle 
approached 2,100 fps. (nearly Mach 2), 
for a 12 sec. burning time. 

Future uses could include self-accel- 
erated ramjets, extreme altitude ram- 
jets using magnesium fuel, gun-launched 
ramjets, anti-tank missiles and even for 
some phases of airbreathing intercon- 
tinental missiles. These uses would 
take advantage of the special attributes 
of solid fueled ramjets, their greater 


reliability and altitude capability over 
liquid fueled ramjets and their greater 
ranges, in flat trajectories, over rockets. 

Calculations have shown that for 
short and intermediate ranges from 20- 
200 mi., sufficient solid propellant fuel 
can be stored within the ramjet com- 
bustion chamber. For longer ranges up 
to 1,000 mi„ multiple or external solid 
fuel packages or high energy fuels with 
low burning rates will have to be devel- 

Magncsium, aluminum, kerosene and 
a carbon fuel were compared, with the 
solid metallic fuels looking best from 
the air specific impulse standpoint and 
kerosene looking best from a fuel specific 
impulse consideration. Solid fuels were 
shown to often require significantly less 
storage space. 

Fuel Sloshing 

Theoretical solution of fuel sloshing 
modes in the tanks of liquid fuel rocket 
engine systems was presented in a 
paper by II. R. Lawrence, C. J. Wang 
and R. B. Reddy of the Raino-Wool- 
dridge Corp. 

Their method was to use integral 
equations or variational methods to 
find the sloshing modes. 

This contrasts with the class proce- 
dure in use since the middle of the 
Eighteenth Century which requires 
that the problem be stated in differen- 
tial form and the solution found 
through the separation of variables 
technique. 

The method presented by the Ramo- 
Wooldridge engineers is more adapted 
to the problem of tanks with finite 
dimensions and also handles tanks with 
baffle systems installed. Experimental 
verification of their results has shown 
that their method is applicable to a 
wide range of problems. 

Precise knowledge of the natural fre- 
quencies of the sloshing modes of the 
liquids in a rocket’s propellant tanks is 
needed for the design of two important 
systems in a missile: 

• Autopilot in the missile guidance sys- 
tem must be able to control all motions 
which will be experienced during flight. 
The missile motions that will be in- 
duced by sloshing fuel must be pinned 
down completely to design the auto- 

• Propellant utilization systems must 
have a high accuracy to insure that all 
of the rocket fuel and oxidizer have been 
mixed in the proper proportions during 
powered flight and that no large weight 
of residual fuel exists after burnout. To 



STRONGER. SAFER . . . 
GRIPS WITHOUT SPRINGS 


New 12-jaw fitting decreases stress con- 
centration, distributes load more evenly 
than former 2 and 4 jaw fittings. The slid- 
ing lock ring is held in closed position by 
a shouldered detent and is not materially 
affected by shock loads or G forces. Fitting 
attaches instantly to all available studs, si- 
milar to AN 7516 floor studs ... Ideal for 
quick attachment or removal of aircraft 
seats, tables, galleys, cargo tie-downs, 
radio and electronic equipment, lavatory 
fixtures. 
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TO THE MOON! 

45 billion miles! That's the distance logged last 
year by passengers aboard airlines throughout 
the world. This figure represents a 16% in- 
crease over airline passenger mileage in 1955. 

And the record for 1957 is expected to be even 
more impressive. 

As the world’s air traffic grows, so does the 
demand for new and better planes — and for 


8 OUT OF 10 OF ALL INTERNATIONAL 


new and better products to power and lubricate 
them ! Esso Marketers continue to lead the way 
in providing the world’s thriving air travel 
industry with superior service — and with 
superior aviation petroleum products, backed 
by 50 years of Esso research. 


RLINES USE 


AVIATION PRODUCTS 


accomplish this, the fuel systems engi- 
neer must allow for sloshing to keep 
the propellant mixture correct for great- 
est accuracy. 

Ramjet Fuel System 

When highly reactive fuels are uti- 
lized, attention must be paid to tend- 
ency for combustion stratification if 
the promise of these fuels is to be rea- 
lized, according to Warren Koffer and 
Gilbert S. Balm, Marquardt Aircraft 
Co., Van Nuys, Calif. 

Speaking primarily of ramjet burn- 
ers, the authors said that stratified fuel 
distribution would impose major reduc- 
tions in combustion efficiency even 
where there were no such problems as 
flamcholding, flamespreading or reac- 
tion rate. 

Assuming that they could use a 
fuel so reactive as to eliminate the need 
for flameholders, the authors looked 
forward to a ramjet fuel system which 
would use hvpergolic fuel which would 
ignite spontaneously as it came out 
of downstream-directed orifices. They 
said that diminished combustion 
chamber pressures at high altitudes 
make the use of these more active 
fuels attractive, while the increased 
combustion inlet temperatures at Mach 
4 and above help by making ordinary 
fuels more reactive. 

Solid Propellant Pusher 

If solid propellants could be used 
as substitutes for inert gas and turbo- 
pumps, lighter, more reliable liquid 
rockets might result. Jerome Salzman 
of the Solid Propellant Division, Re- 
action Motors Inc., proposed that solid 
propellants such as Imperial Chemical 
industry Ltd.'s ammonium nitrate solid 
propellants, which use ammonium di- 
chromate as a catalyst, be used to 
enter propellant tanks directly and push 
the propellant into the rocket thrust 
chamber. 

Unfortunately, though this solid 
propellant does' not form combustion- 
able mixtures with many liquid propel- 
lants, it produces 8% solid products 
which can act as ignition nuclei for 
detonation in main propellant tanks. 
Also, like most solid systems, its burn- 
ing rate varies widely with tempera- 
ture. producing uneven pressurization 
in operational use. 

Required Properties 

Need is for low combustion tempera- 
ture solid pressurization propellant 
whose combustion products contain no 
solid particles and do not react with 
main propellants. 

In addition to his company, Reac- 
tion Motors Inc., Salzman said that the 
U.S. Naval Ordnance Test Station and 
M. W. Kellogg Co. have been working 
to develop this concept of using solid 


SEE and MEASURE 
pressure distribution 



Model 20 
VISUAL MONITOR 


Visual presentation of airfoil pressure distribution is achieved 
by a major airframe manufacturer by means of the Century 
Model 20 Dynamic Visual Monitor. 

By dynamic bargraph display, simultaneous observation of 24 pressure- 
transduced signals is permitted throughout an extended range of fre- 
quencies. Variations in pressure gradient, peak pressures, as well as 

in continuous analog form. 

Information presented by the Monitor permits a high degree of 
selection of those data for permanent recording by conventional tape 
or recording oscillograph process. With such discretion available, the 
great savings in data reduction time becomes apparent. 

The Monitor provides a display of the focused light beam from as 
many as 24 pencil-type galvanometers on a calibrated viewing screen, 
2.5" high x 4.0" wide. Galvanometers, flat in range of 0 to 42 cps 
with sufficient deflection sensitivity for direct coupling to most trans- 
ducers are available. Other galvanometers are available for use in 
the region of 0 to 240 cps. 

Monitoring of temperatures throughout a system or along a given 
piece of material, monitoring of vibration, flow, colorimetry and current 
are also vital applications of the Monitor. 
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NOW YOU CAN get stepless actuator-arm ad- 
justment in a light weight, hermetically-sealed 
switch for control of landing gear movement, 
bomb bay doors, turrets and other aircraft com- 
ponents where dependable, environment-free 
switching is essential. The Electro-Snap HI 
Series provides greater-application flexibility with 
infinite actuator adjustment through 14 degrees. 
Easy to install. 

Electrically and mechanically, the HI Series has 
a minimum of 200,000 cycles. Electro-Snap 
construction permanently seals dry, inert gas 
inside the rugged case to assure positive per- 
formance with full electrical rating up to 100,000 
ft. altitude. Highly resistant to adverse environ- 

For full specifications, WRITE FOR DATA 
SHEET HI-43 

ELECTRO-SNAP 

SWITCH & MFG. CO. 


MODERN DESIGN IN A COMPLETE LINE 


SWITCHES 


TV Camera Receivers 
Check Rocket Engines 

Large closed circuit television system 
for guided missile testing has been in- 
stalled by Hallamore Electronics Co.. 
division of the Siegler Corp.. at Aero- 
jet-General Corp.'s rocket engine test 
facilities in Sacramento. Calif. 

Thirty-six complete camera-receiver 
"chains” comprise Ilallamore's system. 
Aerojet-General is using these chains in 
both its liquid propellant plant and 
solid propellant plant. 

Hallamore is currently installing a 
similar system of 24 closed circuit tele- 
vision chains for the Martin Co., prime 
contractor on Titan intercontinental 
ballistic missile program at Martin's 
Denser plant. 

A 22-chain system was recently com- 
pleted by Hallamore at Army Ballistic 
Missile Agency in Huntsville, Ala. 

Lockheed Gets Order 
For Polaris Facility 

Lockheed Missile Systems Division 
has been awarded a Si million contract 
for construction of development facility 
for Polaris ballistic missile. Navy's high 
est priority project. 

New facility, located at division's 
Sunnyvale. Calif., plant, will house test- 
ing activities, engineering, planning, ad- 
ministrative support aitd Navy adminis- 
tration under a single roof. Building 
will contain approximately 153,000 sq. 
ft. and will have high bay crane tower 
with overhead handling equipment re- 
quired in structural test areas. 

Aerojet General Delivers 
Titan Production Engines 

Aerojet-General Corp. recently de- 
livered the first production-type liquid 
fuel rocket engine for the Air Force 
Titan intercontinental ballistic missile 
to the Martin Co's Denver Division. 
The Martin Co. is prime contractor for 
the Titan. 

The engine was produced in Aerojet- 
General's S14 million metal parts man- 
ufacturing plant in Sacramento. Calif. 

Dr. Barnes Will Head 
Space Research Company 

Systems Corp. of America has been 
formed to conduct research and de- 
velopment in space technology, and 
will begin operations at 1007 Braxton 
Ave.. Los Angeles, Calif., in January. 
195S. Organization will be headed by 
Dr. John L. Barnes, professor of engi- 
neering at University of California at 
Los Angeles, who also has been affili- 
ated with various aircraft and missile 
.•ompanies in the Los Angeles area. 
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Here’s a trunnion-mounted, multi-speed unit used with u dynu- 
mometer test facility for guided missile pumps. This unit Iws 
a top output speed of 60,000 RPM with a pitch line velocity 
in excess of 30,000 FPM or more than 340 miles per hour. 
Unit measures approximately 25 inches in length. 


Western (jear 

TEST STANDS and 
DRIVES. ..designed to 


50,000 HP or 

100,000 RPM 



Western Gear is designing and building drives 
and test stands for leading missile-components 
manufacturers and development laboratories 
ranging up to 50,000 H.P. or 100,000 RPM. 
Successful tests have carried designs to 200,000 RPM. 
Pictured on this page are three recent applications. 
Note the coupon below. 



Scientists Disagree on Man’s Space Role 


By George L. Christian 

Philadelphia— Disagreement between 
human factors specialists on the one 
side and systems engineers on the other 
on the role of man in manned space 
flight arose here during one of the first 
full-dress discussions ever held on the 
subject in the U.S. Specific topic of 
debate was: How to design a control 
system for a manned space ship. 

The human factors group, made up 
of such professionals as psychologists, 
physiologists, biophysicists and anthro- 
pologists. want to keep man awake and 
alert during his round trip to such 
destinations as the Moon or Mars. 
They proposed a variety of jobs for 
man; among them: emergency duties, 
observation, reconnaissance, mainte- 
nance and repair of malfunctions on the 
space ship and landing and taking it off. 
Travel Asleep 

Systems engineers prefer to put man 
to sleep during his voyage through outer 
space, and feed him intravenously if 
trip length requires it. 

Launching, en route and landing 
control of the space ship would all be 
programmed and implemented through 
the use of computers and automated 
controls, and could probably do the job 
of controlling the space ship better than 
man. Also, by having him sleep dur- 
ing the trip, man could reserve his 
energy to perform a job that no auto- 
mated machinery could do nearly so 
well; namely, explore his destination. 

Conference was titled National 
Symposium on Human Factors in Sys- 
tems Engineering and was sponsored 
jointly by the Human Factors Society 
of America and the Institute of Radio 
Engineers (Philadelphia Section) IRE 
Professional Group on Military Elec- 
tronics. The General Electric Com- 
pany was host and assisted in manage- 

A six-man panel, conducted as though 
it were a preliminary design team con- 
sidering the problem of developing a 
control system for a manned space ship, 
led the symposium. 

Panel chairman was Dr. John S. 
Brady, Support Systems Dept., Guided 
Missile Research Div., Ramo-Wool- 
dridge Corp. Panel members were: Dr, 
D. C. Bcaumariagc, Radio Corporation 
of America, Waltham, Mass., Dr. J. C. 
R. Licklider, Bolt, Beranck and New- 
man, Inc., Cambridge. Mass.; Irwin C. 
Abrahams, General Electric Co., Syra- 
cuse, N. Y.; Dr. A. Heatherington, Air 
Research and Development Command, 
Baltimore, Md., and Dr. E. 1. Haw- 
thorne, Electronics Dept., University 
of Pennsylvania. 


Mission of the symposium’s vehicle 
is to take off from a satellite orbiting 
around the Earth, fly to the Moon, 
come into a circumlunnr orbit between 
50-100 mi. from the Moon (to do this 
the space ship must convert a 5,000 
mph. descent into a 3,700 mph. hori- 
zontal velocity at the 50-100 mi. alti- 
tude, turn the ship around for rocket 
braking and put it through a pro- 
grammed deceleration). 

If descending from 100 mi. above the 
Moon, the space ship would take 7i 
min. if it were to fall free and the 
velocity at impact would be 1,500 mph. 
With a 1C deceleration, however, the 
fall could be checked in approximately 
the last li min. 


Moon Takeoff 

After exploration, the man would 
take the ship off again. During his 
orbiting of the Moon for the return 
journey, lie might lock some supplies, 
such as empty fuel tanks, in the orbit, 
then arc off towards the Earth and 
rendezvous with the space platform 
orbiting around the Earth. 


Space Flight Problems 

Two major problem areas of human 
space flight arc complete reliability of 
the propulsion system and heat and G 
forces created during re-entry, Brig. Gen. 
Don Flickinger, Director of Human Fac- 
tors. ARDC, told Aviation Week. Asso- 

being in ease of equipment, stnictural or 
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complex problems,” he said. 

The well-publicized questions of 
weightlessness, effects of cosmic rays and 

cem as the first two problems, according 
to Gen. Flickinger. Reason is that ef- 
fects of these conditions can be fairly 
well predicted. As he points out, the 
true problems of weightlessness, cosmic 
ray effects and meteor impact cannot be 
known until man orbits the earth. How- 
ever, he feels that the difference between 
predicted conditions and actual condi- 
tions as experienced by the first space 
man will not be unreasonably far apart. 

Still other problems to be' solved are 
means of displaying unusual attitude of 
man’s space ship and developing neces- 


Thc human factors group generally 
took the attitude, "since you have a 
man aboard, you might as well make 
use of his capabilities and use them to 
eliminate as much mechanism, elec- 
tronic and otherwise, as his capabilities 
will allow' . . . you have paid a high 
price in weight and means to assure his 
survival, so take advantage of his pres- 

Tlicrc were different shades of re- 
sponsibility suggested for space man. 
Some thought he should act as a supra- 
sv stem-select between existing situa- 
tions, and possibly turn back if that 
appears like the desirable thing to do. 
Others suggested that he have an extra- 
system role— perform any emergency 
procedures as they might occur. An- 
other thought was' that man should be 
integrated into the control loop and 
treated as a component of the control 
system. His function would be to take 
over from the automated control sys- 
tem when unprogrammablc situations, 
such as a landing sequence, arose. All 
agreed that navigation was an opera- 
tion well suited to automation and ill- 

To these concepts, an engineer ob- 
jected. The basic premise, he said, is 
that we will send out an unmanned 
spice ship before a manned, and we 

Vehicle Control 

Therefore, control is no problem for 
the human in a manned ship. Ilis 
vehicle will be controlled in the same 
basic manner as the unmanned ship. 

Immediate rebuttal took this pat- 
tern: certain basic differences between 
the mission and operation of the un- 
manned spaa' ship make it improbable 
that its control means can be extrapo- 
lated to manned space ships. Example: 
it is unlikely that an unmanned vehicle 
would be required to land and take 
off from the Moon, whereas this would 
be one of the primary aims of a manned 
vehicle. 

Also, takeoff Gs on an unmanned 
ship would reasonably be well beyond 
the capability of a man to endure. 

Thirdly, environment within the 
space ship and its control requirements 
would be totally different between an 
unmanned and manned vehicle. 

Some of the many opinions ex- 
pressed by members of the panel and 
the audience of the symposium , in- 
cluded one that a space ship should 
include these four sub-systems: 

• Pathological system to control pres- 
surization. heat, cold, oxygen, humidity 
and other factors directly related to 
longevity of the crew. 

• Navigational and guidance system. 
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Westinghouse 
proves performance 
of new J54 Turbojet 

The J54 . . . designed by Westinghouse as an investment in the 
defense of America . . . has passed a major developmental milestone. 
Less than 30 months after design conception, the J54-WE-2 has: 

• performed successfully ... a 150-hour endurance test 

• performed successfully . . . flight tests to altitudes limited only by 

the service ceiling of the test bed 

• performed successfully . . . simulated flights, higher than any 

reached by operational turbojet air- 
craft, in an altitude chamber at the 
U. S. Naval Air Turbine Test Center 
This medium thrust class, lightweight, single-spool turbojet has 
been designed for economical manufacture and operation. Continu- 
ing studies of advanced J54 configurations give promise of further 
satisfactory performance in many applications. 




Successful performance in this Westinghouse-financed J54 program 
typifies Aviation Gas Turbine Division capability. For J54 applica- 
tion data in convenient TAPE form, or general information on 
Westinghouse capacity, call your Westinghouse Defense Products 
salesman or write: Westinghouse Electric Corporation, Aviation Gas 
Turbine Division, P.O. Box 288, Kansas City, Missouri. 

you CAN BE SURE . ..IF It's 

Westinghouse 




Have You a Difficult 

PLATING 

PROBLEM? 

Let our experience solve your plating problems. 
For twenty-eight years, we have specialized in 
the finest types of precision plating. 

Our technical knowledge, unexcelled plating 
facilities, and experience gained in working out 
customers’ problems combine to offer you the 
best plating you can buy. 

You’ll be completely satisfied with Miccro Certi- 
fied Plating! 


NATIONWIDE SERVICE 




which would be completely automatic 
since the precise path the vehicle must 
follow is known and because such a 
system is amenable to automation. 

• Maintenance and repair facilities to 
repair malfunctions in flight. 

• Communications system with the 
earth. This will he easy on a trip to 
the moon, very difficult on a trip to 
Mars, according to the scientists. 

Some of the environmental variables 
that are totally or almost totally outside 
the experience of the man on earth 
were summarized this way: 

• Abnormal acceleration.’ Very high 
Gs on blast off and lo ng periods of 
zero G during cruise. Meeting was 
warned not to expect a man to do 
much in the wav of accomplishing 
tasks if he is subjected to much over 
2Gs during takeoff. At 4-5 Gs, he is 
quite incapable of doing much work. 

• Perception. Very strong light con- 
trasts caused by the existence of un- 
diluted sunlight and unscattcred dark 
will impose problems. 

• Total lack of visual reference points 
of sizes with which man is familiar 
but seen at distances which he cannot 
interpret will disorient him. 

• Sheer peculiarity of his environment 
-confinement, weightlessness, realiza- 
tion that he is further from home than 
he has ever been before and that he 
may never return, the elimination of 
a diurnal pattern, all these elements 
may influence a man’s capability as a 
controller and base disturbing psycho- 
logical effects on him. 

Weightlessness alone, for a period 
of weeks, will be much worse than 
an equivalent period of completely 
enforced rest. Resultant enervation 
must be offset by old fashioned calis- 
thenics. 

Other Suggestions 

Among other suggestions relative to 
manned space flight were: 

• Automate all predictable elements 
of flight and allow man to handle the 
unpredictable. 

• Conditions of weightlessness and 
high Gs at takeoff will no longer be 
a problem for a flight to the moon or 
further because so much experience 
will have been fathered prior to the 
flight while commuting to and from 
the space platform and working around 
it during assembly of the space ship. 

• Windows would be inadequate for 
looking out of a space ship. Better 
solution is closed circuit, miniaturized 
television. 

• Eskimos would be good space travel- 
lers since they are not accustomed to 
the diurnal cycle. Suggestion was made 
that possibly a psychiatrist should ac- 
company them to help them adpist to 
Ihcir new environment. (No comment 
was made on who would help the 

| psychiatrist). 
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When Aircraft Engines 
Need Protection Most... 


Take-off — the time when throttles are firewalled — when engine heat's near 
hottest. That’s when aircraft oil must prove its dependability. An engine’s 
performance is only as reliable as the oil that lubricates it. Today, 45% of the 
oil used by major scheduled airlines in the U. S. is supplied by Sinclair. 
There is no better proof of dependability. 


SINCLAIR AIRCRAFT OILS 


Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, N. Y. 




Resistance Welding Jet Engine Parts 


Heintz Achieves Volume Production 
with New Sciaky Counter Control Welders 
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Streaking skyward or racing along "on the deck" . . . able to 
intercept or retaliate against an aggressor with powerful agility 
. . . the new Republic F- 1 05 Thunderchief fighter-bomber brings to 
the United States Air Force a devastating weapon for defense. 
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AERONAUTICAL ENGINEERING 


How T53, T58 


Performed in Flight Tests 



1 cutaway of General Electric T58 shows details of the 325 lb., 59 in. long, 16 in. 
diameter gas turbine. Twin installation is being flight tested in Sikorsky HSS-1 and Vertol 
H-21D. Kaman HU2K-1 will have single T58. Engine produces about 1,060 hp. 


By Erwin J. Bulban 

New York— First details of actual 
flight test experience with helicopters 
fitted with new General Electric T58 
and Lycoming T53 turboshaft engines 
Indicate that this new generation of 
lightweight gas turbines provides sig- 
nificant breakthroughs in performance, 
reliability, safety and maintenance 
characteristics. 

New 800-slip, to l,000-shp.-class 
turboshaft engines arc designed to 
power upcoming generation of helicop- 
ters. Discussion of their installation in 
current model rotary wing aircraft, pri- 
marily to gain flight experience, was 
presented to American Society for Me- 
chanical Engineers at recent annual 
meeting here. 

General Electric TS8 

First group of 22 flight test General 
Electric T58 engines produced for heli- 
copter development testing had an av- 
erage performance of 1,060 hp. and 
specific fuel consumption of 0.65 at 
military power, exceeding minimum 
guarantees, N. N. Davis, manager- 
evaluation, T58 project. Small Aircraft 
Engine Department, General Electric, 
told engineers. Some of these power- 
plants delivered over 1,100 slip, and 
showed 0.63 sfc. Average engine weight 
was 324 lb. 

Free-turbinc design encompasses 10 
compressor stages and two turbine 
stages. The T58 has accumulated some 
6,000 hr. of development and opera- 
tional testing experience, Davis stated. 
Tin's includes 5.000 hr. of factory de- 
velopment trials, 700 hr. of helicopter 
rotor operation and 300 hr. of other 
testing including anti-icing, hot-cold, 
alternate fuels and production test. 

Twin-engine installations are cur- 
rently undergoing flight testing in a Si- 
korsky HSS-1 and Vertol FI-2 ID. En- 
gines fitted were a configuration that 
successfully passed 50-br. tests in Au- 
gust, 1956. First shipment of experi- 
mental test engines was returned to 
General Electric for overhaul after ac- 
cumulating 135 hr. of test, indicating 
that higher life was reached than had 
been anticipated. 

Data obtained from test stand opera- 
tion using a Sikorsky S-58 rotor svstem 
connected to the paired T5Ss correlates 
closely with actual flight test data with 
the complete vehicle, Davis noted. Dis- 
cussing a test stand operation, he re- 
ported that engines automatically 
changed power output rapidly and posi- 
tively to maintain a rotor condition pre- 


viously set by the pilot. During appli- 
cation of a twin-engine “load-burst" on 
the rotor-equipped test stand, where 
collective pitch was increased in a tenth 
of a second to simulate climb, both 
engine gas generators were operating 
automatically at a new power level to 
correspond with the new higher rotor 
load in about three seconds. Free power 
turbine speed dropped slightly due to a 
"speed droop" in the engine fuel con- 
trol that is designed to prevent erratic 
engine surging when the pilot varies 

Engine 'Failure' 

During the flight test program, en- 
gine failure was simulated by chopping 
the No. 2 engine power control level to 
the "idle" position in a half-second. En- 
gine torque on this T58 dropped from 
670 ft.-lb. to zero in approximately H 
sec., Davis noted. 

Approximately 0.1 sec. after the pi- 
lot initiated the engine failure, both 
fuel flow and torque started to increase 
on the remaining engine; in another 
0.2 sec. the revolutions began to in- 
crease; three seconds later the No. 1 
engine had picked up the total rotor 
load and was operating at a new stabi- 
lized power setting approximately equal 
to the total of both engines prior to the 
simulated failure. 

General Electric has tested the T 5S‘s 
compressor in altitude chambers at sim- 


ulated heights exceeding 35,000 ft. 
Flight tests have covered operations at 

5.000 ft. at airspeeds exceeding 160 mp 
mph. with the testsbeds doing chan- 
dales, autorotation, single and twin- 
engine landings and rates of climb of 

2.000 fpm. 

Some early problems in testing in- 
cluded fatigue failures in some of the 
rear compressor stages, following some 
2,500 hr. of engine time with 12 
compressor assemblies, of which some 
attained over 300 hr. operating time. 
Research stages in some compressors de- 
veloped a fatigue condition in the blade 
dovetail. Davis reported. In three oc- 
casions of blade cracking, only one of 
these resulted in complete separation, 
bending blade tips in that stage and 
causing local damage to the adjacent 

Data disclosed that the T5S operated 
for eight hours on military specification 
schedule after the failure, without per- 
sonnel noticing any mechanical mal- 
function or power changes. Change in 
compressor efficiency was picked up 
only by the analytical group processing 
data, 'flic stage of blades was removed 
and a new set installed without taking 
the engine off the test stand and the 
test was resumed in 24 hr. 

Investigation of the incident dis- 
closed that fatigue was caused by ex- 
citation in the first torsional mocle at 
compressor speeds corresponding to nor- 
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1.A11 sites are being completed on or ahead of schedule. 
2.14,000 cables are now in service, with no malfunc- 
tions due to cabling. 

3. Substantial savings are indicated by comparison of 
actual costs with predictions based upon former 
techniques and methods. 

4. Superior design and simplified operational character- 
istics of completed sites are due to our integrated 
approach to cabling and activation. 

Original estimates of the benefits to be derived 
from PAPI services have proven to be conservative — 
actual performance warrants extension of PAPI 
services to other missile projects of USAF. 


UNITED STATES AIR FORCE 


Ballistic Missile Division 
Hr Research and Development Command 


PACIFIC AUTOMATION PRODUCTS, INC. Systems Cabling Program 


Fall 1955 forecasts by PAPI of benefits to be derived 
from establishment of sole responsibility for missile 
site cabling and activation. 


The validity of our subject forecasts has been 
thoroughly tested by our service to USAF and Convair 
(Astronautics) a Division of General Dynamics Corporation. 
We have provided the services described below for test 
and launching sites of the ATLAS intercontinental 
ballistic missile, with the following results: 


rial 


report 
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engineers: For exciting career in a company that is young, strong and grow- 
ing, send your resume today to Robert Hansen, Manager of Employment. 


Address Inquiries to Arthur P. Jacob, Executive Vice-president 

Pacific Automation Piiodvcts, inc. 

1000 AIRWAY, GLENDALE 1, CALIFORNIA Phone: CHapman 5-687/ or Citrus 4-8677 
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automatic 

xerography 


push the button 
and copies flow! 


XeroX® Copyflo® Continuous Printer. . . fast. . . dean... versatile.. . economical . . . 
copies from microfilm or original documents at 1200 feet an hour 


The dry, xerographic method of instant 
copying truly fills the bill in handling the 
tremendous output of the Strombcrg- 
Carlson Charactron® readout tube which 
can pour out 10,000 characters a sccond- 
5,400 printed pages an hour. (See Strom- 
berg-Carlson advertisement this issue.) 

Commercial models of the Copyflo con- 


boon to companies requiring the copying 
of hundreds— or thousands of different 

The Copyflo continuous printer turns 
out beautifully clear, right-reading prints 

like the original-on plain, unsensitized 


paper, transparent vellum or offset paper 
masters, at the rate of 20 feet a minute. 
This is the equivalent of a full 814" x 1 1" 
copy every two seconds. For details, write 
Department SC-11, The Haloid Company, 
Rochester 3, N. Y. Branch offices in prin- 
cipal U. S. and Canadian cities. 


Ideal for: ? _ t 


HALOID 
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How practical Cherry Research 
gives you better Blind Rivets 
and Lockbolts 


null rated power condition. Problem 
was traced to manufacturing conditions 
where the shop inadvertently changed 
the mass and vibration characteristics 
of late blades in the course of obtaining 
design limits for thickness and contour. 
Rotor dovetails were strengthened and 
vibration characteristics altered to elim- 
inate the problem. Davis stated. 

During field operation, an important 
maintenance consideration has been no- 
ticed. according to Davis: Company has 
found that up to three complete com- 
pressor blade stages can be replaced 
with no detrimental effect on perform- 
ance or vibration. Also, first stage blades 
and those in the rear section have been 
replaced without taking the engine from 
its mount. Such ability indicates that 
field maintenance operation will be 
simplified due to it being unnecessary to 
pull engines for this reason and subject 
rotors to time-consuming rebalancing 
and highspeed testing after blade re- 


Lycoming T53 

Flight test program of the Lycoming 
YT53-L-1 turboshaft engine in modi- 
fied Kaman IIOK-1 and Bell XI 1-40 
helicopters has provided following pre- 
liminary data, given by L. L. Mid- 
daugh, chief test pilot, Avco Manufac- 
turing Corp., Lycoming Division: 

• Flights to 15,000 ft. have disclosed 
no engine problems, and an excess of 
power capacity was found available 
even though the helicopter was at 
overload gross weight on takeoff— most 
IIOK-1 testbed flving has been with 
crew of three, plus 750 lb. of instru- 

• T53 has been successfully tested in 
altitude chamber at Wright Air Devel- 
opment Center up to 35,000 ft. simu- 
lated altitudes, with starts demon- 
strated down to — 65F. According to 
WADC personnel, it was not possible 
to “flamcout the engine at any altitude 
below 35,000 ft.,” Middaugh told the 
American Society of Mechanical F.ngi- 

• Noise levels of the T53-powcrcd 
IIOK-1 were found to lie lower than 
its standard piston-engine counterpart, 
lie noted. External noise was found to 
be about 10 db. less at 200 ft. distance 
in the former than the piston-powered 

db. at the pilot's car. about 20 lower 
than in the piston-engine HOK. 

Ability of the turbine engine to give 
helicopters considerable increase in al- 
titude performance presents a challenge 
to instrumentation designers to pro- 
vide future helicopter operators with 
proper flight attitude references when 
flying beyond good visual ground refer- 
ence. For one thing, pilot is seated so 
far forward that there is little structure 
ahead of him to indicate flight attitude 
and, also, the helicopter is capable of 


Cherry Research is no ivory tower 
operation. Instead it is conducted 
by practical men who are familiar 
with aircraft production line prob- 
lems and know how to solve them. 

Experience, together with an 
understanding of the stresses in- 
volved in the operation of modern 
aircraft, missiles and rockets, is 
their basic research tool. 

A determination to serve the 
aircraft industry to the best of 
their ability is the force which 
moves these specialists to develop 
better blind rivets and lockbolts". 

Equipment for determining the 
behavior of fasteners under heavy 
loads at elevated temperatures — 
for comparing dimensional accu- 
racy — for checking fatigue and 


shear strength — for examining the 
grain structure of the metals — is 

These factors and a lively im- 
agination combine in the Cherry 
Research and Development De- 
partment to give you the fasteners 
needed now and tomorrow for 
efficient aircraft production. 

These are reasons why the air- 
craft industry depends upon the 
Cherry Division to supply fasten- 
ers which make possible better 
design, speed production, and re- 

For information on Cherry fas- 
teners and the tools for installing 
them, write Townsend Company, 
Cherry Rivet Division, P. O. Box 
2157-N, Santa Ana, California. 


CHERRY RIVET DIVISION 

SANTA ANA, CALIFORNIA 

Townsend Company 

ESTABLISHED 1816 • NEW BRIGHTON, PA. 
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5,000 TON PRESS 

. . . Operates automatically, like the other two 
presses, through a rapid advance into a con- 
trolled pressing speed and after a controlled 
stroke automatically returns. Thus, while the press 
operates at high speed, it has the high degree 
of control and accuracy necessary for precision 
work. Bolster size— 84" x 60", Stroke— 60". 


8,000 TON PRESS 


. . . Especially designed for Kaiser Alumi- 
num, this press is equipped with side cylin- 
ders for pre-forming stock. It can also be 
used on split die work for forgings requiring 
undercuts. Press design provides for eccen- 
tric or off center loading to compensate for 
asymmetric forgings. This press has a wide 
range of controlled pressing speeds and is 
equipped with stripper and ejector mecha- 
nisms to aid in the production of draftless 
and precision forgings. Bolster size— 96" x 
72", Stroke— 60". 


NOW! INCREASED 
VERSATILITY AT 
KAISER ALUMINUM’S 
ERIE PLANT TO MEET 
YOUR FORGING 
REQUIREMENTS! 



These three new hydraulic forging 
presses form the nucleus of Kaiser Alu- 
minum’s new expanded plant facilities 
at Erie, Pennsylvania. 

Scheduled for operation by April, 
they will be capable of producing over 
half a million pounds of high quality 
aluminum forgings every month! 

They are designed to complement 
the new 750 and 1500 ton hydraulic 
presses now operating, plus a wide range 
of mechanical presses and drop ham- 
mers. These modern hydraulic presses 
will provide larger, more complex forg- 
ings to meet your military or commer- 
cial requirements. 

Take advantage of our new versatility 
and increased capacity. For immediate 
service and complete information con- 
tact the Kaiser Aluminum sales office 
listed in your telephone directory. Kai- 
ser Aluminum & Chemical Sales, Inc., 
General Sales Office, Palmolive Bldg., 
Chicago 11, Illinois. 



THE BRIGHT STAR OF METALS 





step into TOMORROW 


...the fabulous world which electronic computers are helping shape today! 


H elp yourself to a dream ... of 
material wealth that staggers 
the imagination — atomic power for 
transportation . . . interplanetary 
space travel . . . electronic miracles 
to take the drudgery from daily liv- 
ing ... a world of super abundance. 

Actually it's all possible. Plan- 
ning, development, experimentation 
. . . speeded-up through use of elec- 
tronic "brains" ... are already mak- 
ing our dreams of tomorrow a reality. 
Toward this end, the U. S. Gov- 


ernment, Armed Services, Industry 
and Science are joining forces for 
research and development. Only 
through the use of modern, large- 
scale data processing systems can 
the complex calculations involved 
in nuclear development, space ex- 

E loration, research, and electronics 
e solved with speed and accuracy. 
Fulfilling the need for faster, more 
reliable and compact large-scale data 
processing systems, PhiTco is proud 
to present TRANSAC S-2000. 





v search , engineering ant l applications . Look ahead , . . and you'll choose Philco. 


PHILCO 


GOVERNMENT AND INDUSTRIAL DIVISION 

PHILADELPHIA 44, PENNSYLVANIA 
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NON-MAGNETIC AIRCRAFT CABLES 

GOOD THERMAL CHARACTERISTICS 
CORROSION RESISTANT 
HIGH FATIGUE RESISTANCE 
HIGH ABRASION RESISTANCE 
PREFORMED CONSTRUCTION 



Eliminates Instrument Interference! 


• Just as we expected, many air- 
craft designers were interested in 
the recent announcement of our 
new non-magnetic aircraft cable. If 
you did not see it, "no-mac” has 
these characteristics: 
NON-MAGNETIC PROPERTIES . . . 
"no-mag” cable is made from type 
305 stainless steel. It remains non- 
magnetic after severe cold working 
—in contrast to standard stainless 
steel aircraft cable which shows a 
pronounced increase in magnetism 
after swaging, wire drawing or simi- 
lar operations. 

This non-magnetic property of 
"no-mag” cable eliminates instru- 
ment interference from cable mag 
netism. 

CORROSION RESISTANCE . . . 

New "no-mag” cables have coi 
sion-resistant qualities similar 
but slightly better than, cables 
made of standard stainless steel. 


to the characteristics of aluminum 
alloys used in aircraft. This greatly 
simplifies maintaining cable tension 
under various changes in tempera- 

HIGH FATIGUE RESISTANCE . . . 

Pre formed construction and careful 
processing give new "no-mag” 
cable high fatigue resistance. 

HIGH ABRASION RESISTANCE . . . 
New "no-mag” cable shows greater 
abrasion resistance than standard 
stainless steel aircraft cables. 
TENSILE STRENGTH, while lower than 
that of stainless and carbon steel, 
is sufficient to enable replacing 
these, size for size, with "no-mag” 
on many applications where the 
characteristics of "no-mag” are 
required. 

USE WITH SWAGED TERMINALS . . . 

Swaged terminals can be applied to 
standard an dimensions. 


operating beyond the limit of present 
flight attitude instrumentation, accord- 
ing to Middaugh. particularly at speeds 
below 50 kt. 

Lycoming has provided a makeshift 
reference in the HOK-1 by placing a 
vaw boom in front of the cockpit with 
a weathcrvanc at the front of the boom 
to give quick indication of relative 
flight motion. 

Engine Control 

Engine control in the I 53 essentially 
consists of two speed governors: one 
controls gas producer speed, the other 
the power turbine or helicopter rotor 
speed. Both governors arc resettable 
in flight so that the pilot can select 
governing rotor resolutions and the 
highest power at which he wants to op- 
erate. Only one of these governors has 
control over the engine at any given 
time, this being provided by giving con- 
trol to the governor which requires the 
least amount of fuel. 

Tests with the HOK-1 testbed have 
shown that the T53 installation re- 
sponds rapidly to power demands by 
the pilot. Acceleration times from 
flight idle to full power have been 
5.5 sec. with approximately 13,500 
rpm. on the flight idle gas producer 
revolutions setting. Another helicopter, 
Middaugh noted, is operating with gas 
producer flight idle setting of around 
17,000 rpm. so that acceleration takes 
approximately 2.5 to 3 scc.-indicating 
that it is not an engine characteristic 
alone which determines response time, 
but rather one of engine-rotor com- 

'llic dual T53 installation in the 
Vertol 105 (H-21) has shown that 
concern about power matching a free- 
turbine multi-engine helicopter pack- 
age has been unjustified; ;l 10-hr. tie- 
down test on the 105 was completed 
with less than 12 hr. operating time 
and first flight was made ahead of 
schedule, Middaugh pointed out. 

Following the first flight, approxi- 
mately 1 5 flights were made in the first 
seven days after this event, and no 
power matching problems have been 
encountered to date, he added. 

Navy Outlines Needs 
In Helicopter Designs 

Navy studies of future helicopter mis- 
sions indicate that a power spectrum 
of from 40 shp. through 3.500 slip, will 
be required, Lt. Cmdr. Robert Tlioe, 
Power Plant Division, BuAer, told the 
American Society of Mechanical Engi- 
neers at a joint session of the Aviation 
and Gas Turbine Power Divisions. 

Lt. Cmdr. Tlioe reviewed helicopter 
requirements in relation to engine 
needs as follows: 

• One-man rotorcycle-platfonn requir- 


GOOD THERMAL CHARACTERISTICS... 

The thermal expansion character- 
istics of new "no-mag” cable are 
much closer than those of standard 
stainless steel or carbon steel cables 


COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS . . . New "no-mac" 
is furnished in sizes from 1/16" to 1' 
in all of the standard aircraft cable 
constructions. 


Automotive and Aircraft Division 
AMERICAN CHAIN & CABLE 
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Medium Trainer Is Japan's First Domestically Built Jet 

First photo shows the first of three TlF2s ordered by the Japan Defense Agency for Air Self-Defense Force being built at the 
Utsunomiya plant of Fuji Heavy Industries Co. Medium jet trainer is -fO ft. long. 12.5 ft. high, lias 55.4 ft. wingspan. Two-seater 
is designed to attain altitude of 40,000 ft., cruise for about 2 hr. at 20,000 ft. Top speed will be about Mach 0.85. All parts will 
be Japanese except Bristol engine. 


ing lightweight moderate fuel consump- 
tion engines in 50 slip, class. 

• Trainer helicopter using 400-shp.- 
class engine. 

• Utility and observation type requir- 
ing 1,000 slip, poiverplant. 

• Anti-submarine warfare helicopter, 
which will need 2.000-shp.-3,000-shp. 
engines, having ability to operate a 
large amount of time at high percent- 
ages of normal rated power. 

• Minesweeping helicopter using 2,500- 
shp.-class turbine, capable of operating 
in unusual attitudes such as tilt or list 
to one side, complicating lubrication 
problems. 

• Assault transport needing about 2,500 
slip, engine or multiple installations. 

• Flying crane hay ing great lifting ca- 
pacity at expense of fuel consumption 
and range: a rotor-tip drive for this 
requirement seems to be more efficient 
than a geared gas turbine, Cnidr. Tlioe 
noted. 

Current helicopter turboshaft engine 
piojeets falling in this spectrum include 
the 55-shp. Solar T62 and T66, 400- 
shp. Boeing T60. 800-shp. Lycoming 
T53, 1,000-shp, General Electric T58, 
1, 600-slip. Lycoming T55 and 2,500- 
shp. General Electric T64. These en- 
gines. in single or multiple installations, 
appear to provide power requirements 
ot Navy on its future projects, Cnidr. 
Time indicated. 

Current Navy helicopter operations 
problems requiring solution include: 
Means of protecting turbine power- 
plants from vast quantities of dust, 
sand and other foreign objects inhaled 


while operating from unprepared air- 
fields: protective coating for magnesium 
engine parts exposed to salt air and 
spray (present coatings arc ineffective 
and as a result Navy requirements call 
for elimination of magnesium parts in 
these areas in its engines): ability of 
fuel control components to meet new 
military specification of 500-hr. test 
using fuel contaminated with new 
mixture comprising iron-oxide particles, 
salt water, dust and cellulose fibers. 

Rolls-Royce Turbojet 
Completes Type Test 

London— Rolls-Royce reports that its 
Conway R. Co. 11 bypass jet engine 
has completed its official type test with 
a drv rating of 17.250 lb. thrust. 

The test was run to combined U.S. 
and U. K. specifications. 

'Hie company says a large part of the 
test actually was run at a substantially 
higher thrust. Specific fuel consump- 
tion is believed to have been lower 
than that of any type-tested military jet 
engine in the yvorld. 

Civil rating of the Conway is 16,500 
lb. The first civil Conways are to be 
delivered to Boeing and Douglas next 
summer. In addition to powering the 
American jets. Conways also are speci- 
fied for the 35 Vickers VC-1 0s on 
order for British Overseas Airways 

The Mk. 2 Handley Page Victor 
bomber is to be equipped with the 
military version of the Conway. 


Meanwhile, the Ministry of Supply 
announced officially the existence of 
the DGJ. 10 version of the de llavil- 
land Gvron Junior. No further details 
were given. 

Cast Aluminum Alloy 
Cuts Costs, Weight 

A new aluminum alloy, designated 
Tens-50, developed bv North American 
Aviation's Los Angeles Division, is now 
being cast in. quantity by Rayson Cast- 
ing and Mfg. Co., Gardena. Calif. 

Parts cast in new alloy arc 25 to 50 5f 
stronger and lighter than those made 
-from conventional materials and cost 
less. North American says. One part 
which cost S350 to produce by machin- 



D-RING above, behind pilot’s head is cast 
from Tcns-50 to cut weight, add strength 
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ing of bar stock costs about SI 5 cast 
in Tens-50, is equal in strength and 
lighter in weight. 

Rayson is now casting the new alloy 
as a pylon used to suspend fuel tanks 
and bombs from the E-100 Super Sabre. 
It has had a lower rejection rate through 
X-rav examination of castings than was 
found when the pylons were cast in con- 
v entioiial materials. 

Curtiss- Wright Cuts 
Turbomotors Staff 

Turboinotors Division, Curtiss- 
Wright Corp., has been partially dis- 
banded in a retrenchment move. The 
division, which was scheduled to move 
into its newly constructed quarters in 
Trenton, N. J., has been integrated with 
the Wright-Aeronautical Division of 
the parent company, Curtiss- Wright. 

However, it is likely that for the 
present Turbomotors will continue to 
remain a division on the Curtiss- 
Wright organizational chart under gen- 
eral manager li. W. Conlon, a Curtiss- 
Wright spokesman told Aviation 
Week. 

'Hie small (less than 100 men ac- 
cording to a Curtiss-Wright source) di- 
vision was composed of turbojet design 
engineers, some formerly with Fairchild 
Engine Division, Fairchild Engine and 
Airplane Co.. Deer Park, N. Y., who 
were making mainly piper studies under 
USAF contract on small, lightweight gas 
turbine engines (AW May 20, p. 57). 

Turbomotors’ new quarters will now 
be occupied by Curtiss-Wright Indus- 
trial and Scientific Products Division, 
which makes ultrasonic testing and 
cleaning equipment. 

Reason given by one former Turbo- 
motor engineer for downgrading of 
the division was failure of piper engine 
studies to materialize into engine de- 
velopment and production programs 
profi table to cost-conscious Curtiss- 
Wright. 

Australia Plans Chain 
Of Strategic Airfields 

Melbourne— New construction pro- 
gram to cost approximately $7 million 
will mark the latest stage in the devel- 
opment of a chain of strategic airfields 

The S7 million will be spent on re- 
construction or resurfacing of six air- 
fields for RAAF's jet aircraft. The air- 
fields at Alice Springs and at Learmonth 
will be reconstructed and those at Wil- 
liamstown. N.S.W.: East Sale, Victoria: 
Pearce, Western Australia and Amber- 
ley, Queensland, would be overlaid 
with two inches of bituminous con- 

The Williamstown and Alice Springs 


projects will also benefit civil aircraft 
which use these airports. 

Construction is still proceeding on 
the 13,000 ft. strip at Darwin and at 
Townsville. Extensive work has been 
completed at Manus Island. 

German Engineers 
Designing India’s Jet 

Bonn— A team of German aircraft en- 
gineers headed by Dr. Kurt Tank re- 
ports good progress on the supersonic 
jet fighter they are developing for the 


pressor compatible with a thrust re- 
verser has made several cross country 
flights on Boeing's prototype 707 jet- 

Flights, which were made in late 
September, were round trips from Seat- 
tle to Los Angeles and Seattle to 
Wichita, Kan. 

Suppressors arc also installed on mini- 
her one production 707 scheduled to fly 
later this month. 

Boeing would not disclose the 
amount of the thrust and weight penalty 
imposed by the device. 

Flights of the 707 prototype with the 
new suppressor followed intensive tests 
of nine different full-scale silencers in- 
stalled on the plane at various times 
for a period of more than one year. 
Configurations of the nine full-scale 
suppressors were chosen on the basis of 


governmental Hindustan Aircraft Ltd. 
in Bangalore, south India (AW Dec. 2, 

The next step reportedly will be the 
construction of some experimental 
models. Onlv after these have been 
test flown will the final model be de- 
signed. 

It may take three years before the 
fighter can be put into operation. 

Dr. l ank, pre-war chief engineer of 
Fockc-Wulfc, left Germany shortly 
after World War II for Argentina. 
After Pcron's fall, he went to India 
with his staff. 


laboratory tests of more than 500 scale 
model silencers. 

Tests with the 21-tubc suppressor 
show that the device not only muffled 
jet exhaust noise but changed the char- 
acter of the sound so that it is "no 
more noticeable to persons in the vicin- 
ity of airports than the sound produced 
by present-day airliners,” says Boeing. 

in service, the sound suppressors will 
be combined with thrust reversers and 
fitted as a unit to each engine. 

Boeing’s sound suppressor develop- 
ment began with the pioneering work 
of British scientists, notably Prof. M. J. 
Lighthill of the University of Man- 
chester, F. B. Grcatcrex of Rolls-Royce 
Ltd., and Prof. E. J. Richards of the 
University of Southampton. 

Cost of developing the combination 
sound suppressor/thrust reverser has- 
been several million dollars, including 
research, according to Boeing. 



MULTI-TUBE silencers have been flight tested on cross country flights by Boeing on the 
prototype 707 jetliner. Company said noise was comparable to that of a present-day airliner. 


Boeing Flight Tests 707 Silencers 

A completely new tailpipe design 
which includes a 21-tubc sound sup- 
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F-107A Design 


North American F-107A fighter-bomber, 
performing loop (top), has all-movable verti- 
cal and horizontal stabilizers, an outgrowth 
of the all-movable horizontal stabilizers that 
were incorporated in North American’s 
F-86 and F-100. Spoiler system for lateral 
control consists of hinged doors on upper 
and lower wing skins that control passage of 
air over and under wings during high-speed 
maneuvers. Maximum air speed is more than 
1.500 mph.; the F-107A flics at about Mach 
2 in level and climbing flight; exceeds Mach 
1 in a vertical climb. Overhead duct was 
designed to provide maximum efficiency for 
the Pratt &• Whitney J75 turbine engine, 
which is in the 20,000 lb. thrust class. The 
F-107A has been delivered to the high-speed 
flight station of the National Advisory Com- 
mittee for Aeronautics at Edwards AFB, 
Calif., for evaluation (AW Nos-. 25. p. 27). 
Approximate dimensions arc length. 62 ft., 
height, 19 ft., wingspan, 37 ft. 
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HERE'S WHAT YOU'VE WAITED FOR— THE NEW 

CEC RAPID-ACCESS DATARITE MAGAZINE 


W Rapid 


ns a developed, dry os 
at rates up to 25 inches per second. 

Direct attachment to any S-l 19 Recordi 
standard galvanr 
^Standard silv 
ords that may be duplicated by any conventional process. 
jfc The DATARITE— 5-1 19 combination is the only rapid-access data recorder 
that works equally well with either conventional or flash timing. 

Attractively priced, the DATARITE Magazine converts your S-l 19 Record- 
ing Oscillograph to a 50-channcl direct writer! No modification of the oscillo- 
graph is necessary. Record capacity is 400 feet of 12-inch thin-base paper. 
Writing speeds of over 30,000 inches per second are standard with conven- 
tional silver-halide papers. 

For the complete story of the revolutionary 5-036 DATARITE Magazine, 
inquire at your nearby CEC field office, or write for Bulletin CEC I598-X7. 
CECs 5-119 RECORDING OSCILLOGRAPH-preferred throughout the 
world for dynamic-testing reliability— is available in both 36 and 50-tracc a-c 
and d-c models. Write for Bulletin CEC 1536-X19. 


Consolidated Electrodynamics 

300 North Sierra Madre Villa, Pasadena, California 


Manipulators Serve Nuclear Aircraft Units 




Manipulators-agile, electrically-con- 
trolled mechanical hands which can 
perform jobs with almost the dexterity 
of human hands-are being used to 
maintain radioactive components of nu- 
clear aircraft propulsion equipment at 
a large “hot" shop used by General 
Electric Co. at Idaho Falls, Idaho (AW 
June 2-1, p. 107). Nuclear-powered air- 
craft project is labeled WS 125A. 

Because of the relatively great dis- 
tances between manipulator operators 
and components being handled, tech- 
nicians must possess unusually good 
stereoscopic vision, which forced Gen- 
eral Electric to establish a special 
stereoscopic vision screening program 
to select only those men with suffi- 
ciently good depth perception to per- 
form the exacting tasks required in the 
hot shop. 

Part of AEC 

The facility, which is 160 ft. long, 
50 ft. wide and 63 ft. high, is part of 
the Atomic Energy Commission's test 
operations. 

General Electric says that the mech- 
anical hands used in the shop have the 
capability of disassembling a jet air- 
craft engine “bolt-by-bolt.” Company 
appears to be working on one of its own 
J47 engines, judging from the interior 
photo of the shop. 

Six manipulators arc used in the shop. 
One, dubbed "O’Man.” is an outsize 
mechanical arm suspended from a 
bridge crane so that it can cover the 
entire working area of the shop. The 
manipulator cm handle from 500 to 
3,000 lb. of work, depending on the 
arm's length and position. O’Man was 
designed and built by General Electric. 
Also included in the shop are a much 
smaller master-slave manipulator for 
making intricate mechanical adjust- 
ments and four electrically-controlled 
wall-mounted mechanical hands. 

Manipulator operators are protected 
from radioactive equipment by con- 
crete walls seven feet thick. The nine 
windows in the walls are six feet thick 
and are made of lead glass. Each 
window contains 500 gal. of zinc 
bromide to protect operators from any 
stray nuclear radiation. 

Radio Contact 

Radio contact can be maintained by 
operators in the control galleries with 
other operating sites ‘and with a lead- 
shielded locomotive used to haul equip- 
ment in and out of the facility. 

Enough controls are located at each 


window to operate any piece of servicing 
equipment in the entire work area. 

Two large capacity turntables on the 
floor of the shop are used to rotate the 
heavy equipment maintained in the 
facility, to provide easier access by the 
manipulators and to give a better view 
from any of the nine observation 
windows. 

A pool 1 20 ft. long, 60 ft. across and 
24 ft. deep, filled with very pure dis- 
tilled water, is used to store fuel ele- 


ments and other radioactive units. Pool 
is connected to the hot shop by a 

Also connected with the shop are 
several smaller shops for handling radio- 
active equipment. 

One of these has facilities for servic- 
ing O'Man and other remote handling 
equipment. 

Shop is serviced by a railroad track 
system which enters tfie facility through 
large remote-controlled double doors at 
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A SPECIAL REPORT FROM GENERAL ELECTRIC ON 


Variable-Stator Compressors: 
Key to More Jet Power 
Per Pound of Engine 


In flight and test, General Electric’s 
powerful J79 turbojet has proved to the 
entire aviation industry what G-E pow- 
erplant experts had predicted: the vari- 
able-stator compressor holds the key to 
greater jet power at less engine weight. 

Compared to other methods of a- 
chieving high pressure ratio in a jet 
engine, the variable-stator method is 
simple. Variable-geometry keeps engine 
weight down without sacrificing dura- 

trol. And because the variable-stator 


gines that use it are easier to overhaul 
and maintain. 

Thousands of J79 flight hours in 
USAF’s Convair B-58 and Lockheed 
F-104A have demonstrated the funda- 
mental soundness and dependability of 
the variable-stator compressor. Today, 
the sound of still newer variable-stator 
engines inside G-E test cells heralds the 
approach of a whole new era of high 
performance jet flight. General Electric 
Company, Cincinnati 15, Ohio. m-u 



ABOVE: G.E.’s commercial turbojet, the 
CJ-805. Engine capitalizes on variable- 

and so increase airline profit potential. 


BELOW: General Electric’s Gerhard 
Neumann and Neil Burgess examine 
J79 variable-stator compressor. J79 is 
first U.S. turbojet to combine super- 
sonic power and light weight. 


"Progress Is Our Most Important Product 

GENERAL^ ELECTRIC 
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FLUTTER DAMPERS 



. . . performance 
proved for every 
control surface 
application 


When flutter first became a problem on 
high-speed, high performance aircraft, 

program to develop high frequency flutter 
damping devices. Today Houdaille offers 
a wide range of designs in both rotary and 

application . . . any envelope requirements. 

Houdaille Flutter Dampers are com- 
pletely self-contained, precision-built hy- 
draulic mechanisms — specified by leading 
airframe manufacturers for their depend- 
ability and performance. Normally supplied 
with MIL-O-5606 fluid, available at all 
operational bases, they may be furnished 
with the new high-temperature fluids when 
specified. A thermostatic valve assures uni- 
form damping characteristics over a temp- 
erature range of —65° to 300°F and above. 


by HOUDAILLE 


CONTINUOUS TESTING and rigid quality con- 
trols are standard procedure at Houdaille. Pro- 
duction dampers must undergo exhaustive tests 
for several days on equipment such as this, to make 
certain each unit meets all phases of the customer’s 

WRITE FOR TECHNICAL BULLETIN giving 
complete performance and operational data. 
For engineering assistance on flutter damping ap- 
plications at the aircraft design stage, contact 
Buffalo Hydraulics Division, Dept. AW. 


HOUDAILLE INDUSTRIES, INC. 


BUFFALO HYDRAULICS DIVISION 


537 East Delavan Avenue • Buffalo 11, N. Y. 


Pioneers in developing aircraft vibration-control devices 
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one end. Smaller personnel entrances 
are also provided. 

Unusual problem in operating the 
hot shop is to obtain personnel with 
sufficient depth perception to handle 
the manipulators precisely while far re- 
moved from the objects to be han- 
dled. 

Two of the 6-ft.-thick windows 
ate 30 ft. above the shop floor and six 
are 18 ft. above it. (Ninth window is 


in the handling equipment main- 
tenance cell.) 

Complicating the problem of achiev- 
ing sufficient depth perception to op- 
erate the manipulators accurately is the 
fact that the size and color of the 
objects being handled are not always 
apparent to the operator, while fre- 
quently an absence of shadows hinders 
depth perception. 

To alleviate this problem. General 


Electric provides such viewing aids as 
binoculars, spotting telescopes, mirrors 
and closed circuit industrial television 
systems. 

Company is preparing to install a tele- 
vision network in the shop which will 
include black-and-white, color and three 
dimension stereo vision, and any com- 
bination of these with viewing screens 
at all operator locations. 

General Electric says that, since the 
average person has only about 70% 
stereoscopic vision, and less than one 
person in 1 0 has perfect stereo as well as 
perfect vision, the company has to se- 
lect personnel who can develop 100% 
stereoscopic vision with a reasonable 
amount of exercise and training. 

To select manipulator technicians 
with sufficient stereoscopic vision to 
operate the devices with adequate pro- 
ficiency, General Electric established 
this four-step personnel selection pro- 
gram: 

• Examination of prospective manipu- 
lator operators by local oculists. 

• Elimination of candidates with less 
than 80% stereoscopic vision. 

• Evaluation of candidates passing this 
test to determine whether they can 
benefit from training and exercise sev- 
eral hours a day to improve their stereo- 

• Institution of visual training and ex- 
ercise, including on-the-job training. 


Engine Cleaning Facility Halves Costs 


Oakland, Calif.— Automatic cleaning 
facility at Oakland Aircraft Engine 
Service's new engine overhaul plant ad- 
jacent to Oakland International Airport 
lias reduced engine cleaning costs by 
30%, according to President William 
R. Rivers. 

Machine is just a small part of com- 
pany's modem and highly mechanized 
plant, completed last February. Plant 
size is 126,000 sq. ft, twice as big as 
old facility at the airport. To date, 
business volume has increased one-third 

Company’s biggest current customer 
is the Air Force. The firm has Civil 
Aeronautics Administration approval 


for all aircraft engine overhaul opera- 
tions in powcrplant classes I and II. 
It handles engines in sizes O-290-C4 
to R-2800, although most arc R-9S5 
and higher horsepower. Using produc- 
tion line methods, the company over- 
hauls five R-2S00 engines and one R- 
2000 engine plus more than 1,500 
components and spire parts daily. 

Company is continuing operation of 
shops at Oakland Airport, where car- 
buretor, magneto and plating work is 
done, and where test stands arc located. 

Oakland Aircraft Engine service cur- 
rently has 400 employes, but normally 
has more than 750 when business is 


Cleaning system was built to com- 
pany specifications at a cost of SI 25,- 
000. An additional $50,000 bought 
cleaning agents, which must be re- 
newed constantlv. Annual costs for 
chemical renewal are $3,600. 

Using the new cleaning facility, the 
company can accomplish in two 8-lir. 
shifts what it formerly did in three 
shifts, when pirts were hoisted into 
tanks of cleaning solution, soaked for 
4 hr. and hand-cleaned. Actual ca- 
pacity of the new cleaning unit is 16 
engines in a 16 hr. day. 

Cleaning process begins after engines 
arc disassembled and inspected visually. 
Unserviceable parts get a red tag and 
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AUTOMATIC cleaning facility at Oakland Aircraft Engine Service operates like production line. Capacity is 16 engines in 16-hr. day. 
AVIATION WEEK, December 16, 1957 87 






To protect jetliners from hydraulic fluid fires . . . 

TWA SPECIFIES SKYDROL 500 FOR CONVAIR 880 JET FLEET 


For improved protection against hydraulic fluid fires, 
all 30 jetliners in Trans World Airlines’ new Convair 
880 fleet will come factory-equipped with Skydrol 500, 
fire-resistant hydraulic fluid. 

Skydrol is the practical solution to concern about 
danger from hydraulic fluid leaks. It is a fire-resistant, 
lubricating chemical, not an oil. Today, more than 700 
airplanes in 40 of the world’s major airlines are protected 
by Skydrol. They have logged over 8,000,000 flying 
hours . . . overwhelming proof that Skydrol gives practi- 


cal operation. Tomorrow, when a TWA Convair 880 
speeds from New York to Los Angeles just a step behind 
the sun, it will enjoy proved service from Skydrol 500. 

Jet- or propeller-powered, there’s a Skydrol for your 
aircraft. Conversion from your present fluid is easy 
and costs comparatively little at overhaul time. Or, if 
you’re ordering new aircraft, simply specify a Skydrol 
firesafe hydraulic system as original equipment. Pro- 
tect your planes and passengers from threat of a hy- 
draulic fluid fire. Be safe . . . with Skydrol. 


40 Major Airlines Now Specifying Or Using Skydrol... 


LAI 



Slick 

JAL 

CMA 

KLM 

LAN 

TAI 

UAT 


B.O.A.C 




Northeast 
Northwest 
Cathay Pacific 



A.V.B. (Brazil) 
Ethiopian Airlines 
T.C.A. 

SAS. 





FAIRCHILD 



World’s first twin propjet transport 
flies with Bridgeport Aluminum 

Fairchild's revolutionary new F-27— world's first twin propjet 
transport-is ready to go into service as a principal short-haul and 
feeder-line carrier. Its outstanding features are high performance 
characteristics— propjet speed, reduced vibration and lower sound 
level, deluxe air-conditioned pressurized cabins and economical 
operating costs. 

Playing vital roles in these modern 300 mph-plus class trans- 
ports are light, high-strength Bridgeport Aluminum Extrusions. 
The new Fairchild F-27 is one of the many leading aircraft— both 
military and commercial— that rely on Bridgeport Aluminum Ex- 
trusions for dependable performance. The close tolerances . . . 
excellent finish . . . fast, on-time deliveries and other plus advan- 
tages make Bridgeport a dependable source for supply when high- 
strength aluminum extrusions and forgings are required. For 
prompt, dependable service, call your Bridgeport sales office. 

NEW ALUMINUM EXTRUSIONS BOOK. Write on 
your firm's letterhead for a copy of Bridgeport's new 
130-page handbook with complete information on 
standard shapes available, alloys, properties, limits, tol- 
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SMALL parts at Oakland Aircraft Engine Service go from plant to cleaning facility on con- 
veyor, arc placed in baskets which arc hung on overhead conveyor for trip through facility. 


are set aside. Those found usable or 
reworkable are carried to the cleaning 
facility by an endless neoprene con- 
veyor more than 100 ft. long. 

Large parts such as cylinders are 
hung from the conveyor line, while 
smaller parts are put in wire baskets 
which also are hooked to the line, 
either singly or in pairs. 

Automatic cleaning facility, located 
outside the plant walls, is 288 ft. long, 
U-shaped and made of concrete and 
steel. Parts go through a 3 hr. 20 min. 
cleaning process. 

Parts are first plunged into an alka- 
line spray bath, where 1,000 gal. of soap 
and water at 140-1 S0F are used in the 
de-greasing and cleaning process. This 
alkaline treatment, plus a 700-gal. dear- 
water rinse, comprise the first two stages 
of the 10-stage cleaning line. Other 
stages are: 

• Parts are submerged in tank con- 
taining 12,000 gal. of de-leading com- 
pound (Delco Material 946) with 1.400 
gal. water seal. Lead and paint are re- 
moved. Temperature is 140F. 

• Parts get another 140-1 80F alkaline 
bath and water rinse, make U-turn and 
begin final trip. 

• Carbon is removed with 12,000 gal. 


of 90F carbon soak and stripper com- 
pound with 1,400 gal. water seal. 

• Parts arc rinsed in 700 gal. of de- 
leading compound. (Product used is 
Standard Oil Co. of California’s ab- 
sorption oil No. 2). 

• Rinse is repeated, using 700 gal. 
and then 1,000 gal. of solution. (Two 
stages.) 

• Parts get oil coating in 700 gal. 
tank of soluble oil and water at 140- 
180F to prevent rust. 

• Final step is hot-air blowing sys- 
tem, which blows water off and dries 
parts. Temperature is 210F. Parts re- 
turn to plant and arc removed from 
hooks manually, readied for return 
down production line for further in- 
spection and overhaul. Only stages 
tliree and five arc dip tanks. In other 
stages, parts are sprayed. 

Cleaner is equipped with four fan- 
operated agitators. Fans can be re- 
moved for cold-still or hot-still opera- 
tion, or can be used for cold-agitated or 
hot-agitated operation. 

One man oversees the cleaning sys- 
tem, checking for proper performance 
of the facility and the 180 hp. boiler 
which operates it, and keeping the area 


ARNOLD 
transistorized 
power supply 



FEATURES: 


■ 1/5 weight of 
comparable dynamotors 


■ 1/2 size of 
comparable dynamotors 


■ Utmost reliability for 
overloads and input 
voltage transients 


■ Hermetically sealed and 
encapsulated. Meets military 




Write or 'phone for literature 



ARNOLD 

MAGNETICS 

CORPORATION 
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Show of strength... and stamina 

Operation Power Flight, first non-stop jet around-the-world flight, dem- 
onstrated the strength of U. S. air power and the stamina of the Boeing 
B-52 Stratofortress. newest bomber of the Strategic Air Command. 

It demonstrated, too, the vital place won in aircraft design and per- 
formance by Torrington Needle Bearings. These compact, lightweight 
units provide the highest possible capacity in minimum cross section. 
Needle Bearings also permit efficient relubrication and smooth anti- 
friction performance for long service life. 

The Torrington Company pioneered the development of Needle Bear- 
ings, working with the aviation industry on thousands of installations of 
special aircraft bearing assemblies. YourTorrington representative will be 
glad to put this engineering experience at your service. The Torrington 
Company, Torrington, Conn. -and South Bend 21, Ind. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities 0/ United States and Canada 


NEEDLE • SPHERICAL ROLLER • TAPERED ROLLER - CYLINDRICAL ROLLER . NEEDLE ROLLERS • BALL . THRUST 
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Convair 880s to Get 
Freon Air Regulators 

More than $2 million of freon air 
conditioning equipment has been or- 
dered from Hamilton Standard Division, 
United Aircraft Corp., by Convair for 
its S80 jet transports. 

System will supply air-conditioned 
and pressurized air for the plane’s cabin 
and flight deck at a stabilized tempera- 
ture of 75F in flight or SOI' on the 
ground and will change the air com- 
pletely every 21 minutes. Humidity 
will be held at 40% and cabin pres- 
sure to an equivalent of 8,000 ft. when 
the plane is at 35,000 ft. 

System will remove 240,000 Btu. per 
hr. from the air circulating in the 
cabin. During normal cruising condi- 
tions, system’s supercharger will deliver 
100 hp., but at its maximum speed at 
sea level, output can be raised to 600 
hp. Unit’s stainless steel housing will 
contain fragments of either turbine or 
compressor wheel in the event of fail- 
ure. Turbine’s maximum speed is 48,- 
000 rpm. 

The 880 will incorporate two iden- 
tical air conditioning systems. Although 


cross-ducted, each system can operate 
individually. Dual system has a ca- 
pacity of 20 tons of ice per 24 hr. 

Components for cabin pressure regu- 
lation will be supplied by AiRcsearch 
Mfg. Co. Hamilton Standard will be- 
gin delivering equipment for the first 
48 880s in March, 1958. 

Collapsible Container 
Saves Air Cargo Space 

New, lightweight, collapsible cargo 
container for air cargo carriers has just 
been put into production by Jeta Metal 
Fabricators, Inc. United Air Lines and 
American Airlines began running tests 
on one container each a few weeks ago. 

Aluminum container, which stands 5 
ft. high, can be collapsed to 4th that 
height— 1 3 in.— by two men in less than 
a minute when it is to be deadheaded 
back to destination. Other specifica- 
tions of the container are: 

Weight empty, 230 lb.: load capacity, 
4,000 lb.; outside length, 84 in.; outside 
width, 51 in.; outside height, 62 in.; 
outside cubage, 154 cu./ft.; inside 
cubage, 126 cu./ft. 
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/ EVALUATION TESTS 
/ PERFORMANCE TESTS 
/ ENVIRONMENTAL TESTS 



AIRCRAFT 

EQUIPMENT 

TESTING 

COMPANY 

1806-12 FLEET ST. 
BALTIMORE 31, MD. 

America's first independent 
laboratory for testing aeronautical 
components and systems. 



COLLAPSIBLE air cargo container stands 5 ft. high, can be reduced quickly to 13 in. 
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A REPORT ON THE 


FIRST SUCCESSFUL PROCESS 

if 

FOR CHEMICALLY MILLING 

V 

LIGHT METAL CASTINGS 


In high speed jets, rockets, and missiles the price tag on every ounce of excess weight 
is enormous. Even the use of lightweight aluminum and magnesium alloys wherever 
possible leaves room for improvement. For while part thickness is often determined by 
structural requirements, it is frequently a function of the metalworking processes used. 
Castings, for example, must have sufficient wall thickness to assure sound structure 
throughout. Thinner sections are generally achieved by machining the parts after casting. 
This is often an expensive and sometimes impossible task, especially where complex 
contours or double walls are involved. 


Enter Chemical Milling 

The first break came when a solution was discovered to 
the same problem as it affected wrought parts. The solu- 
tion — familiar to every high school chemistry student — 
was based on the consumption of metals by powerful 
reagents. Its successful application to metalworking pro- 
duction presaged significant strides in weight reduction. 
But when the same techniques were applied to castings, 
results were extremely poor. 

Rolle research immediately began laboratory tests to 
discover the reason for the failure, and found it often 
lay in the castings. Even minor imperfections in the cast- 
ing surface unbalanced the process of metal removal — 
enlarging any defects present. Rolle also found, after 
much searching, that only certain reagents in certain 
concentrations — depending on both the part cast and 
the alloy used— could guarantee success. It has taken 
almost two years of exhaustive research to refine this 
process to the extent that it can now take its place as an 
accepted metalworking technique. Paris can now be 
designed for casting that could only be constructed by 
sheet fabrication techniques in the past. 

Half The Wall Thickness 

The major advantages of this chemical milling process are 
pretty much wrapped up in the single figure 0.060"— the 
wall thickness which Rolle can consistently meet by the 
process. The importance of this figure is readily compre- 
hended by comparing with it the conventional limit on cast- 
ing wall thickness — .125". Rigid control techniques , de- 
veloped in the laboratory, even permit an overall improve- 
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ment in dimensional tolerances of the part as a result of the 
chemical milling process. And at the same time, surface 
finishes of an order of 100 microinches or better can be 
consistently achieved. 

There are two ways you can lake advantage of this Rolle 
technique for chemical milling. One requires the con- 
trolled removal of metal from the entire surface area of 
the part. Allowance can be made in the pattern for hold- 
ing heavy sections and critical dimensions despite chemi- 
cal metal removal. The other method, useful where the 
areas to be lightened arc relatively limited, requires mask- 
ing of those areas not to be etched. The proper technique, 
of course, can only be decided on the basis of the in- 
dividual part. 

Since the success of chemical milling depends to a con- 
siderable extent on the soundness of the casting itself, 
Rolle cannot promise satisfactory results on any but a 
Rolle cast part. But Rolle will gladly examine your prints 
and parts in light of this new technique and make recom- 
mendations or quote prices, as you desire. Furthermore, 
we’ll be happy to answer any further questions you may 
have relevant to chemical milling or the sand, permanent 
mold, shell mold, or investment casting of aluminum or 
magnesium alloys. Write Rolle Manufacturing Company, 
309 Cannon Avenue, Lansdalc, Pa., or call ULysses 5-1171. 


“Rolle 



F-104A Carries Jetfisonable Pylon Fuel Tanks 

First photo reveals jettisonable 200-gal. fuel tank carried under each wing of Lockheed F-104A. Pylon attachments arc jcttisonable. Tanks 
arc 17 ft. 6 in. long, have mid-diameter of 20.5 in. Fins on bank tails increase stability. F-104A is powered by General Electric J79 rated 
at 12,000 lb. thrust. Fighter is 54 ft. 9 in. long, 15 ft. 6 in. high, has 21 ft. 11 in. wingspan (AW Jan. 21, p. 50). 


WHAT'S NEW 


Reports Available: 

The following reports were spon- 
sored by The Office of Technical Serv- 
ices, United States Department of 
Commerce, Washington 25, D. C. 

Development of Schematic Analytical 
Procedures for Synthetic Lubricants 
and their Additives: Part 3— by F. S. 
Bonomo, Denver Research Institute for 
Wright Air Development Center: 
SI. 50; 56pp.; (PB 131063). 

The Effects of Nuclear Radiation on 
Military Specification Greases: Part 1— 
by W. L. R. Rice, Wright Air Develop- 
ment Center, U. S. Air Force, Decem- 
ber 1956:$.75; 29pp.; (PB 121914). 

Heat Capacities of Synthetic Engine 
Oils and Lubricants— by II. Marcus, 
Wright Air Development Center, U.S. 
Air Force, April 1957: 5.50; 14pp.; 
(PB 131038). 

Strength and Corrosion Resistance of 
Ultrasonicallv Soldered Aluminum 
Joints— by J, B. Jones and J. G. Thomas, 
Aeroprojects, Inc., for Frankford Ar- 
senal, U.S. Army, March 1956: 51-75; 
61pp.; (PB 121965). 

Study, High Performance Cabin Cool- 
ing Unit— by A. P. Lane, Fairchild En- 
gine and Airplane Corp. for Wright 
Air Development Center, U. S. Air 
Force, October 1954: 54.00; 159pp.; 
(PB 121284). 


Ultrasonic Welding of Mctals-by J. B. 
Jones, C. F. DcPrisco and J. G. 
Thomas, Aeroprojects, Inc., for Frank- 
ford Arsenal, U.S. Armv, April 1955: 
52.75; 105pp.; (PB 13ltf84). 

The Application of Ultrasonic Energy 
to Cold Welding of Metals-by J. B. 
Jones and C. F. DcPrisco. Aeroprojects, 
Inc., for Frankford Arsenal, U. S. Armv, 
November 1953: 51.75; 61pp.; (PB 
131083). 

Mechanical Properties of Unalloyed 
Chromium— by S. A. Spaclmer and 
W. Rostoker, Armour Research Foun- 
dation for Wright Air Development 
Center, U.S. Air Force, December 
1957: 52.00; 74pp.; (PB 121895). 

Research on Elevated Temperature Re- 
sistant Inorganic Polvmer Structural 
Adhesives: Part 2— by H. H. Levine, 
Quantum Inc., for Wright Air Devel- 
opment Center, U.S. Air Force, No- 
vember 1956: 5-75; 30pp.; (PB 121908). 


Publications Received: 

Sixth Symposium on Combustion— bv 
The Combustion Institute— Pub. by 
Reinhold Publishing Corp., 430 Park 
Avenue, New York 22, New York. 
$28.00; 943 pp. 

This book contains an invaluable and 
stimulating source of new data, infor- 
mation on theoretical concepts, and 
principles of engineering applications 
for those working on the many aspects 
of combustion. 

Civil Air Regulations and Flight Stand- 
ards for Pilots— by Associated Aero- 
nautical Staff— Pub.” by Publishers. Inc., 
2162 Sunset Blvd., Los Angeles 26, 
California. S2.25; 160pp. 

This volume contains the new ‘‘Cross- 
Country, Typical Examination for 
Private Pilots,” important Civil Air 
Regulations that all pilots must know 
and abide by, plus pages of standard 
practices, procedure and information. 



AVIATION WEEK, De 


16, 1957 




BENDIX RED BANK -UNEXCELLED 


AROUND THE 


AROUND 


PERFORMANCE 

THE(J) 


There’s no questioning the quality of special-purpose 
electron tubes, electrical power equipment or high gain 
power transistors when they're made by Bendix Red Bank. 
The proof is in acceptance — almost universal acceptance. 
Twenty-four hours a day, in countries around the world, 
equipment like that shown above is proving that skillful 
design and expert engineering (plus an almost unmatched 
quality control system) can build an international reputa- 


tion for dependable performance. If you can use quality 
like this, call on us for recommendations. Write today for 
brochure detailing our engineering, production, and 
service facilities. RED bank division, bendix aviation 

CORPORATION, EATONTOWN, NEW JERSEY. 



Red Bank Division 


Technique May Offer 1 , 400 C Transistor 


AVION ICS 



UNTREATED CRYSTAL of light green, n-tvpc silicon carbide appears at top left. Same 
crystal as it appears after fnrnacing is shown at top right. A p-type outside layer has 

bluish cast. Crucible (bottom left) holds crystals during diffusion run In 20 kw. r-'f 
furnace (bottom right). 



By James A. Fusca 

Bedford, Mass.— Transistors that will 
operate to temperatures of 1 ,400C and 
frequencies above 100 me. have be- 
come a significant possibility as a re- 
sult of new techniques developed here 
at Air Force Cambridge Research 
Center for producing diffused semi- 
conductor junctions in crystals of silicon 
carbide. 

This temperature is fire to six times 
higher than present day semiconduc- 
tor operating temperatures and opens 
the way to high temperature applica- 
tions such as avionic equipment for 
missile warheads without special cool- 
ing now needed. 

Semiconductor research with silicon 
carbide is not new. Work with this ma- 
terial was first reported in Germany 
about five years ago. The Air Force 
Cambridge Research Center technique, 
however, is the first report of the suc- 
cessful production of junctions by solid 
state diffusion which is generally con- 
sidered 'to be the most promising tccli- 
que in terms of frequency, reproduc- 
ibilitv and simpheitv. 

In addition to work being done in 
its own laboratories, the Cambridge 
Research Center has research contracts 
outstanding with Westinghouse and 
Armour Research for the study of sili- 
con carbide semiconductors. Other 
companies studying the material at 
present include: General Electric, 

Shockley Semiconductor Laboratory 
and Texas Instruments. 

Work Needed 

All parameters of silicon carbide as 
a semiconductor material and of the 
various techniques for producing junc- 
tions in the material have not yet been 
explored. An Air Force Cambridge Re- 
search Center spokesman told Avia- 
tion Week that work to date has 
proved only the basic feasibility of their 
method and that much arduous and 
time-consuming work remains before 
application of these devices to avionic 

T'Kc view was expressed, however, 
that the program had progressed to the 
point where more manpower and addi- 
tional laboratory facilities could greatly 
speed this remaining work. 

First information on this research 
was contained in a paper delivered re- 
cently at the Semiconductor Device 
Research Conference at Boulder, Colo., 
by Miss Miriam T. Minamoto, Cam- 
bridge Research Center physicist. 

Quoted maximum operating tem- 
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pent ture of 1,-IOOC for silicon carbide 
semiconductors appears reasonable. Re- 
sistivity of the material plotted against 
temperature does not show a significant 
decrease, or roll-off. below 1,600- 
1.700C. 

In conventional germanium and 
silicon semiconductors, normal p-n 
junctions are produced by one of three 
means: by growing, by alloying or by- 
solid state diffusion. The solid state 
diffusion method is the most recently- 
developed and has the advantage of 
permitting close control of the base 


layer width which, among other factors, 
determines the upper frequency limit 
of the device. 

Botli Air Force Cambridge Research 
Center and Westinghouse have pro- 
duced p-n junctions m silicon carbide 
crystals, the Center by- solid state dif- 
fusion techniques and Westinghouse 
bv the grown junction method. I hese 
devices have been operated in the lab- 
oratory- to temperatures of about 700C. 
Difficulties encountered at these tem- 

• Contacts and leads. Problem of fail- 
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Altitude— 250,000 feet! 


How do you straighten up 


and fly right? 


When the air gets too thin for aerodynamic 
controls, there’s only one answer— a completely 
new type of automatic flight control 


M aneuvering above 100,000 feet, pilots will face 
problems never before encountered. 

Rudders and ailerons will be ineffective in the rarefied 
air. Reaction controls such as rockets strategically 
located and automatically controlled will be needed. 
Also, high Mach numbers and low static pressures 
will make the measurement of air data quantities 
inaccurate. Yet conventional autopilots rely on this data. 
Another problem: many situations at high altitude 
and high speed happen too fast for human control. 

How can reactions to these be performed automatically ? 
The answer to these problems depends on the 
development of a new type of flight control system. 

This system will not only operate the aerodynamic and 
reaction controls, but, being an adaptive system, 
it will not require air data measurements. 

Honeywell is making rapid progress toward 
development of such a system. 

Honeywell's vast experience in flight control systems, 
instrumentation and engine controls makes it the 
logical company, not only to do this advanced work, 
but also to aid you in your airborne control problems. 
Contact Minneapolis-Honeywell, Aeronautical Division, 
2600 Ridgway Road, Minneapolis 13, Minnesota. 


Honeywell 
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arma's secret WEAPON 


Bug hunting . . . failure testing . . . safety factors 
. . . flight testing — none of these traditional reli- 
ability concepts is sufficient to insure maximum 
performance of missile guidance systems. 

We use them all at Arma— but the designer’s 


pencil is our "secret weapon.” For true reli- 
ability must originate at the design stage— and 
then be implemented by a full-scale quality 
control and reliability program. ARMA . . . 
Garden City, N. Y. A division of American 
Bosch Arma Corporation. 4921 
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tires with leads and contacts was found 
at temperatures near 700C. This prob- 
lem is not considered critical in that 
there are several promising approaches 
to its solution. One method is the use 
of ultrasonic soldering— a technique 
originally developed for the soldering 
of aluminum— which forces the solder 
through the oxide layer always present 
on the semiconductor surfaces. An- 
other is the thermal-compression bond- 
ing method reported by Bell Telephone 
Laboratories (AW July 29, p. SO). 

• Impurities and imperfections. Com- 
mercially available crystals of silicon 
carbide tend to be highly contami- 
nated. Not only do these impurities 
affect the diffusion process, but also the 
milioritv carrier lifetime which in ma- 
terial of this type is the basic parameter 
determining conventional transistor 
gain. Techniques used in purification 
of silicon arc being explored here. 
Metallurgical Problem 

Basic problem remaining to be 
solved is metallurgical. Silicon carbide 
as presently available does not approach 
the purity and crystalline regularity 
that is required for conventional tran- 

For transistors made of a material 
such as silicon carbide, the basic param- 
eter determining the gain is puritv 
because this determines the minority 
carrier lifetime. 

At Air Force Cambridge Research 
Center, work is being done to obtain 
a high degree of purity from commer- 
cial-grade material. The process in- 
volves resublimation of the original 
crystals and building up of new crystals 
by vapor deposition. There are a num- 
ber of problems with this technique be- 
cause the crystals, to be useful, must 
not only be without chemical contami- 
nation but must also have a physically 
perfect crystallographic structure. 

This problem was partially solved 
for silicon semiconductors with the de- 
velopment of the so-called floating zone 
technique. In this process, a rod of 
pure silicon is heated to tire melting 
point at one end by inductive heating. 
The width of the melted zone is care- 
fully controlled as the heating unit 
passes along the rod so that surface ten- 
sion can hold the rod together, 'llie 
silicon is then allowed to cool and de- 
velop its natural crystal structure with- 
out contact with a contaminant such 
as a crucible. 

Frequency Limit ' 

One problem that must be solved 
before silicon carbide's high frequency 
limit can be estimated (for conven- 
tional transistors) is the determination 
of drift mobility of carriers in the ma- 
terial. 

The ability of a material to pre- 
serve its electrical characteristics at high 


temperatures is a function of the width 
of its energy gap. This energy gap is 
the energv required to break a valence 
bond in the material and liberate a pair 
of electrical charge carriers. 

Usually, materials with wide energy 
gaps such as silicon carbide have a con- 
sequently lower carrier drift mobility, 
therefore a lower frequency limit. This 
is not, however, an invariable rule and 
no accurate frequency limit estimate 
can be made until the specific drift 
mobility of this material is determined 
in the laboratory. 

Performance of laboratory diodes 
made of silicon carbide presently is 
considerably below that of commercial 
silicon diodes at normal temperatures. 
For example, a forward to reverse cur- 
rent ratio, at five volts, of 10" is given 
by Cambridge Research Center for sili- 
con carbide, compared with a value of 
10' for conventional silicon diodes. 

The significance of the work, how- 
ever. is that these devices have operated 
at 700C and are apparently capable of 
operating at much higher temperatures. 
There is little doubt that on the basis 
of this one characteristic extensive ef- 
forts will be made to improve the elec- 
trical characteristics of these devices in 
the same wav that silicon semiconduc- 
tors have been improved over the past 

Useful silicon carbide transistors 



Every Kind 
Quirk Delivery 

Aircraft Quality Alloys 
and Stainless Steels 
also bars, structural, 
plates, sheets, tubing. 

RYERSON 




Writ, for complete data: Bulletin 105/AW 

Also available: Flow Rate Indi- 
cators and Recorders, Fre- 
quency-to-voltage Converters, 
general-purpose Flow Sensors. 


Wftugk 


STonley 3-1055 
ENCINEERING COMPANY 
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ROCHESTER MFG. CO., INC. OF CALIFORNIA 
92 Beacon Place- Pasadena, California 
ROCHESTER MANUFACTURING COMPANY, INC. 
22 1 Rockwood Street-Rochester 1 0, N.Y. 


NtW LINDSAY GAUGE 

designed for 

jet pressure systems 


may depend upon Hie development of 
unconventional techniques. For ex- 
ample, one approach to the problem of 
obtaining pure silicon carbide might be 
through the combination of pure (ele- 
mental) silicon and carbon. 

Another approach might be to ac- 
cept the impurity of presently available 
silicon carbide and attempt to develop 
devices that will operate within this 
limitation. Such devices might take 
the form of the unipolar transistors de- 
veloped by Dr. William Shockley (the 
field-effect and analog transistors dis- 
cussed bv him in Proceedings of the 
Institute of Radio Engineers, Novem- 
ber, 1952). 

The advantage of these unipolar de- 
vices is that they depend only on ma- 
jority carrier transfer, where conven- 
tional bipolar transistors depend on 
transfer of both majority and minority 
carriers. Because majority carrier trans- 
fer is not inhibited by impurities to any- 
where near the same degree as minority 
noritv carriers, these devices appear to 
offer one practical approach. 

Artificial Meteors 
Produce Ionosphere 

Bedford, Mass.— Air Force has re- 
vealed that recently fired artificial 
meteors produced an artificial iono- 
sphere capable of reflecting radio waves 
for almost one hour, opening the way 
to extremely long-range transmission of 
VHF radio waves for communications, 
ballistic missile guidance or telemetry 
and even intercontinental television. 

Artificial electron cloud was created 
at an altitude of about 75 mi., between 
E and I layers of the ionosphere. 
Air Force Cambridge Research Center 
reports, adding that the electron cloud 
was both persistent and intense. 

Transmission ranges of 1 ,-100 mi. at 
VHF frequencies recently have been 
achieved by bouncing radio signals off 
the ionized trails produced by natural 
meteors (AW June 17. p. 96). Natural 
meteor trails, however, last for only a 
couple of seconds, requiring intermit- 
tent high-speed transmissions only when 
a natural meteor trail is available. Abil- 
ity to produce an artificial electron 
cloud at will provides far greater opera- 
tional flexibility and perhaps greater 
usable bandwidth. 

Cambridge reports that additional 
experiments are scheduled as part of its 
Operation Smokepuff to more fully ex- 
plore the possibilities of the new tech - 

Maximum frequency of radio sig- 
nals bounced off the artificial meteor 
trails has not been released. Stanford 
Propagation Laboratory and several hun- 
dred radio amateurs throughout the 
Southwest participated in the initial 
experiment. Cambridge reports. 
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If your problem calls for 

MISSILE GROUND SUPPORT 



Link's Design 7 Engineering and Production Abilities 
Provide the Answer 


Link’s capabilities in the field of electronic ground 
support have been established through the actual de- 
sign and manufacture of precise electronic units de- 
livered to satisfied customers. 

Link’s production methods arc geared to manu- 
facture electronic equipment to the most exacting 
specifications. Unique inspection techniques insure 
the highest standards of quality in every unit, large 
or small, that leaves Link’s modern plants. 

Alert management, experienced engineering and 
production personnel, and multiple research and de- 


velopment facilities qualify Link to work for you. 
Link's capabilities include the development and pro- 
duction of such diverse electronic equipment as: 

• Computers • Missile Training Equipment 

• Simulators • Component Assemblies 

• Optical Systems • Go-No-Go Test Equipment 
For complete information write or call Jack 

Ritchie, Engineering Sales, Binghamton 3-6311 
(Ext. 277). A brochure of our facilities is available 
on request. 


AVIATION, INC. 



wing muscles for the Lockheed Electra 

Soon to be flying the nation’s airways 
is the Lockheed Electra— a medium range, high-speed, 
prop-jet transport. Wing Flap Actuators for this 
nimble, fast climbing plane are being manufactured 
by the Speco Aviation Division of Kelsey-Hayes. 

Kelsey-Hayes Company, General Offices: Detroit 32, Michigan 
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F-106 Computer Navigates, Intercepts 


New York-Digitair, lightweight air- 
borne digital computer which will per- 
form target interception, navigation and 
flight control computations in the 
Convair F-106, was shown here for 
the first time by Hughes Aircraft which 
developed the computer as part of its 
F-106 integrated avionics package. 

Hughes says the unit is the first air- 
borne digital computer to go into pro- 
duction. It weighs 120 lb., occupies a 
volume of approximately four cubic 
feet. 

Present model uses vacuum tubes 
but Hughes has a transistorized ver- 
sion under development. 

Digitair is an outgrowth of the 
Hughes Digitac, the nation’s first air- 
borne digital computer to undergo flight 
evaluation, whose development was 
begun in 1948 (AW May 10, 1954, 
p. 62). Current model has undergone 
more than 1,100 hr. flight test in a 


T-29 and an F-102, according to John 
A. Rubcl, director of Hughes’ airborne 
systems laboratories. 

Performs Many Functions 

Digitair is designed to provide auto- 
matic navigation of the F-106 to the 
target area by means of ground-trans- 
mitted data link commands, ground- 
based Tacan signals, or dead reckoning 
if the former are not available. Com- 
puter develops steering commands for 
the autopilot and display information 
for the cockpit radar scope, Hughes 

When interceptor is close enough to 
target for its own airborne radar to 
lock onto the target. Digitair switches 
over to use radar data to compute steer- 
ing commands and display information. 
Computer also determines when air- 
to-air missiles should be lowered into 
firing position, armed and fired, and 


accomplishes these operations auto- 
matically. After the attack, computer 
again takes over and flies interceptor 
back to original or alternate base. 

Hughes says Digitair can be used in 
bombers to provide automatic naviga- 
tion, target approach, bomb release, 
flight control and evasive maneuver 
functions and to direct defensive arma- 
ment. Company also suggests possibility 
of using Digitair in new jetliners to 
provide automatic navigation, optimum 
cruise control and flight control func- 

However, Rubcl says company is not 
actively working on this application at 
present. 

Digitair Characteristics 

Hughes Digitair is a general pur- 
pose computer, employing a clock rate 
of 160 kc., a modified two-address 
system of commands and a word length 
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VOUGHT ENGINEERS' MISSILE SYSTEM ARMS NEWEST NUCLEAR SUB 


Regulus II-Massive Air Power 
For Navy’s “Undersea Satellite” 


T>f/r///7' si i ar;rs /i /’/’ 


Construction has begun on the USS Halibut, world's 
first missile-carrying nuclear submarine. Meantime, 
the Halibut's primary weapon — Vought's Regulus II 
missile — is being flown repeatedly as a supersonic 
flight test vehicle. 

Before long the two will be joined — a true sub- 
marine with unlimited undersea range and a far-flying 
missile, ready to deliver a nuclear strike. You’ll hear 
more about this "undersea satellite" when it begins its 
stealthy orbit through the deep waters of the world. 

Right now — as a Vought engineer — you can 
help bring it into being. 


Chance Vought has weapon systems responsibility 
for mating its missile with the atomic sub. Today, 
Vought engineers are designing the Halibut's missile 
support equipment. They'll help train submariners for 
Regulus II operation, and they'll be on board for 
check-outs of the entire missile system. 

Vought engineers introduced missile power to the 
Undersea Fleet with Regulus I. In the process, 
they traveled a new and exciting development route . . . 
from test range to shipyard to shakedown cruise. 

Join them this time and share their adventure. 
Help forge from sea and air power an ultimate weapon. 


Now, inertial guidance for sea-going missiles 

A new kind of guidance system is under development for Regulus mis- 
siles. It’s being designed to provide longer-range guidance and finer terminal 
accuracy. It will be able to handle quick changes in launching position and 
variations in course. It must meet these rigid requirements in order to guide 
ship-based missiles. 

This Regulus sea and air venture demands systemization of components 
much more sensitive than present-day guidance requires. It involves advanced 
development facilities: flight test aircraft instrumented for inertial guidance, 
and the Navy’s extensive equipment for navigation research. 

It’s a unique new challenge for Vought engineers who will direct all devel- 
opment, design, systems work, and flight and sea tests. 


Scientists and engineers: pioneer with Vought in new 
missile, manned aircraft, and electronics programs. 
For details on select openings write to: C. A. Besio, 
Supervisor, Engineering Personnel, Dept. A-25. 


USS Halibut symbol- 
izes advanced capabili- 
ties of the Navy’s 57- 
year-old submarine force 
and signals a broad new 
frontier for weapon sys- 

Chance Vought. 



WHAT IS SPACE? 

Some 500 miles above the earth, a few solitary 
molecules of atmosphere are the final “land’s end" 
of our small island in space— the outer reef beyond 
which lies an immense cosmic ocean so incon- 
ceivable that men had to invent a symbol (») to 
denote it 

How vast is this ocean, and what lies beyond our 
shores? 

First our own sea of stars: This is a giant wheel- 
shaped galaxy containing some 300 billion stars. 
Imagine a speck the size of a dust particle on the 
spoke of a cosmic carriage wheel 1,000 miles in 
diameter. This is the relative size of our sun, one 
small life-giving star in the great procession. 
And beyond our galaxy, at least 100 million more 
such galactic systems are telescopically visible. 
The “weather" of this cosmic ocean is composed 
of strange storms of cosmic radiation, distant 
clouds of interstellar gas, violent geomagnetic tides 
and currents, sudden showers of meteoric dust 
It is this weather that we first seek to understand. 
Much needs to' be learned about cosmic rays, the 
nature of gravity, the physics of light, the true 
chemistry of “nothingness," the temperature of 
space, and the movements of the atmosphere on 
our small island below. 

Our first few hundred miles voyage into space 
will be an infinitessimal step into the 600 billion 
billion miles of the visible eternity surrounding us. 


BALTIMORE 
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of 16 bits plus sign. Memory drum, 
which rotates at 8,000 rpm., has a 
storage capacity of 3,896 19-digit words. 
Computer can perform 48 different 
operations: eight arithmetic operations, 
36 transfers and four logical choice and 
miscellaneous. 

Digitair can perform 9,600 additions 
or subtractions per second, 600 multi- 
plications, divisions or square root ex- 
tractions per second, Rubel reports. 

In the F-106 avionic system, Digitair 
samples 33 analog and 28 digital inputs 
per second, calculates total or 14 analog 
and 16 digital outputs per second. 
Digitair performs all required analog-to- 
digital and digital-to-analog conversions. 

Expansions, Changes 
In Avionics Industry 

Data-Control Systems Inc., Danbury, 
Conn., is name of new company which 
will develop and manufacture instru- 
mentation, control, computation and 
data handling systems. Dr. Robert J. 
Jeffries is president. Company address: 
39 Rose St. 

Other recently announced changes 
and expansions in the avionics field: 

• General Atronics Corp., Bala-Cyn- 
wyd, Pa., has formed new affiliate known 
as Atronic Products Inc. to produce 
equipment developed bv the parent 
company. One of the first products 
will be an automatic sequential tester 
for checking printed circuit cards on 
a production line. Company address: 
1 Bala Ave. 

• The Single Crystal Corp. of America 
is name of new firm which will grow 
crystals of various materials for elec- 
tronic, optical and nuclear applications. 
Company address: Saxonburg Blvd., 
Saxonburg, Pa. 

• The Carborundum Co. will combine 
its Stupakoff Division at Latrobe. Pa., 
Globar Division at Niagara Falls, N. Y.. 
and its Refractories Division, Perth 
Amboy, N. J., into single division to 
be called the Refractories Division. 
Boyd M. Johnson, vice president, is 
named general manager of new division. 

• Magnetic Research Corp., Haw- 
thorne, Calif., has formed new Stabl- 
volt Division to manufacture new line 
of d.c. power supplies. C. T. Davis 
is manager. 

• Control Data Corp., Minneapolis 
computer development firm, has pur- 
chased Cedar Engineering, Inc., elec- 
tronic manufacturing company also of 
Minneapolis, through a stock exchange. 
New acquisition occupies 33,000 sq. ft. 
plant and employs 165 people. E. J. 
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Guiding a missile, 
data back to contrc 
for conventional c 


> much of a job 
icrsonic speeds 
■upled with the 


call for lightning fast data commun; 
utmost reliability. 

Capitalizing on the ease of converting messages into digital 
form. Motorola scientists and engineers have developed a num- 
ber of Data Link Communications Systems suitable for piloted 
aircraft, as well as missiles. 


NERVE CENTER FOR DATA LINK SYSTEMS 


j 


With Data Link Systems, messages that have been translated 
into on-off pulses can be transmitted by any of the common 
modulation schemes with a suitable carrier. The transmitter can 
be air-borne, ship-borne, or land-based. Received messages are 
amplified, decoded, and transformed into a form suitable for 
display, or stored for some future time, or used for direct control 
through auto pilots, for example. 

One of the Data Link Systems designed at Motorola utilizes an 
all-transistor converter-coupler, packaged in modular form. 
The total system consists of eight modules, each approximately 
8" x 1 'A The fully transistorized circuitry is of the highly 
ble diode-matrix type logical circuitry used in many digital 
computers. The switch type transistors employed are a product 
, of the Motorola Semi-Conductor Division. Indicative of the 
I stringent testing program to which the transistors arc subjected 
is a 1000-hour life test at 85” C. 

For another Data Link program, Motorola has designed a 
\ system featuring resolver-type outputs. A single time-shared 
> amplifier positions anyone of the five resolvers in accord- 
with commands from the ground transmitter. 

' These two Motorola Data Link Systems aimed at solving one of 
the important communication problems of the missile age are 
examples of the complex programs conducted by Motorola for 
varied military needs. 


\MOTOftOLA INC. 


■ military electronics division 


Positions open to qualified Engineers and Physicists 


mm l 




Manning, former president of Cedar 
Engineering, becomes vice president of 
Control Data Corp. and general man- 
ager of new division. 

• Raytheon Manufacturing Co. has 
opened new 42,000 sq. ft. laboratory 
in Santa Barbara, Calif., which will 
specialize in infrared, countermeasures, 
communications and radar develop- 
ment. Laboratory employs 150 per- 


• Offices of Wescon, Los Angeles sec- 
tion of Institute of Radio Engineers and 
West Coast Electronic Manufacturers 



Assn., will move to larger quarters at 
1435 So. LaCicncga Blvd., Los Angeles, 
on Dec. 1. 

• Lear announces that the sales and 
service activities of its Swiss subsidiary, 
Lear S.A. of Geneva, have been sold 
to new Swiss firm, Electravia S.A. of 
Geneva, which will handle Lear prod- 
ucts in Switzerland. 

• Consolidated Avionics Corp. will 
move to new 20,000 sq. ft. facility in 
Wcstbury, N. Y. Industrial Park in 
January. Company manufactures auto- 
matic test and data reduction equip- 


• Howard Industries Inc., Racine, 
Wise., has purchased Westinghouse 
Electric's Universal Motor Division, 
whose machinery and equipment will 
be moved from Lima. Ohio, to How- 
ard's plant in Racine. 

• Mack Trucks Inc., Plainfield, N. J., 
has combined all its electronic activi- 
ties into a single division to “permit 
a greater coordination of effort" in 
the avionics field. Manufacturing op- 
eration will remain in Plainfield and 
research and development in Boston, 
but will report to single division chief, 
Robert Edwards. 

• General Transistor Corp. has leased 
an additional 16,000 sq. ft. of facilities 
in Richmond Hill, N. Y. Company now 
has five factories in the New York area. 

• Fischer & Porter Co., maker of proc- 
ess instrumentation systems, has re- 
located its Chicago branch factory at 
1205 So. 8th Ave., Maywood. 111., a 
Chicago suburb. 


MUELLER BRASS CO. 

ALUMINUM 
AIRCRAFT FORGINGS 
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PRECISION RESOLVERS 


WHEN A SYSTEM ERROR OF 8 MINUTES MAX. is required. 

two 15-4042-06 compensated resolvers can be used as a matched pair* 



• Operating temperature ranges - 65°F to + 400°F. • Meets MIL— E— 5272. • Sizes 8, 10, 11, 15, 
18 and 23 can be supplied. • Transformation ratios and phase shift to your design specs. 

• Functional accuracies as low as .05%. 

Other products include ser- 
vos, synchros, motor-gear- 
trains, AC drive motors, DC 
motors, servo mechanism as- 
semblies, servo torque units, 
motor tachs, reference and 
tachometer generators, actua- 
tors and motor driven blower 
and fan assemblies. 


Engineers For Advanced Projects: 

Interesting, varied work on designing transistor circuits and servo mechanisms. 
Contact Mr. Robert Burns, Personnel Manager, in confidence. 
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NEW AVIONIC 
PRODUCTS 


Components & Devices 

• Subminiature 10 w. resistor. Type 
RH-10, is available in tolerances from 
±0.05% to ±3% with a resistance 
range from 0.05 to 30,000 ohms, de- 
pending on tolerance specified. When 
panel-mounted on aluminum, RM-10 



n 


will dissipate 10 w„ derated to zero 
at 275C- l'rcc air rating is 6 w. RII-10 
is one of a series of resistors rated from 
10 to 250 w. Request Bulletin R-21E. 
Dale Products, Inc., Columbus, Nc- 

• Diffused base silicon transistors, Types 
2N-197 and 2N498, arc rated at 4 w. 
to bridge the gap between commercially 
available low power and high power 
transistors. Four watt rating is at 25C 
c-asc temperature, derates to one watt at 
1 50C. Both arc npn type transistors 
with a typical saturation resistance of 
20 ohms at 25C. Operating range is 
—65 to 200C. Packaged in short, round 
welded cases, they differ from each other 
only in collector-to-basc and collector- 
to-emittcr voltage ratings. The 2N497 
is rated at 60 v.. 2N49S at 100 v. Texas 
Instruments, Inc., Box 312, Dallas. 

• Miniature twin triode, Tvpe CK5687- 
WA, meets nnhtarv specifications and 
is suited for pulse and servo driver ap- 
plications. Tube is said to have high 
emission capabilities, high pcrvcancc, 
medium mu (18.5), and controls for 
plate emission as well as for minimum 
formation of cathode interface resist- 
ance. Cathode current maximum for 
each section is 65 ma. dc. and total 



New Thermocouple 

Measures Up To 3600° F. 

Without Water or Air Cooling 

Designed For Jet Engine Afterburners, Ramjet and Rocket Exhausts 



A new, high temperature thermocouple 
probe, developed by Thermo Electric, 
promises to solve several serious prob- 
lems of airborne or test stand tempera- 
ture measurement. This probe was 
designed for use in the high velocity 
gas streams of jet engine afterburners, 
and ramjet and rocket exhausts. The 
key to its performance is a cermet 
(ceramic-metal combination) support 
tube and radiation shield. 

This support tube replaces the need 
for water or air cooling. As a direct 
result, conduction errors due to cooling 
are eliminated and radiation losses to 
cold duct walls are reduced about 
60%. Other disadvantages of water 
cooling — water supply, conduit, addi- 
tional space needs, and other installa- 
tion difficulties, are also eliminated. 
Equally important are the probe’s con- 
ductors — Platinum 6% Rhodium/Plat- 
inum 30% Rhodium up to 3000°F. and 
Iridium/Iridium Rhodium up to 3600°F. 
Thermo Electric’s initial objective with 
this probe was a life in excess of five 
hours at temperatures of 3000°F. or 
higher. It has already been tested at 
3000°F. in a Mach 1 gas stream for V,4 
hours without failure. Tests are still 
under way to determine the ultimate 
operating limitations of the probe’s 
structural elements. 


Other Applications 

Possible applications of this type of 
unit, however, are much wider in 
scope. Both construction and conduc- 
tors can be varied to meet a great 
variety of temperature measuring prob- 
lems. The support tube itself, for 
example, can be formed to almost any 
shape. Other tube materials are also 
being investigated. 

If you’d like further information on 
this thermocouple and how it can be 
adapted to your particular needs, con- 
tact Thermo Electric. Its development 
is typical of T-E’s continuous progress 
in the field of high temperature meas- 
urement. Our extensive research and 
engineering facilities provide a com- 
plete service for the aircraft industry. 
Call on us. The answer to your prob- 
lem may be waiting for you. 

" Progress 

That Anticipates Progress" 


Tfcermo Electric CoJnc. 

SADDLE BROOK, NEW JERSEY 
THERMO ELECTRIC (Canada) LTD. 
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World’s newest and fastest 


Time: 9 December, 1957. 

Occasion: the Eastern Joint Computer Conference in 
Washington. 

Event: a major breakthrough of speed, quality, flex- 

ibility and cost reduction in the field of 
data processing and transfer. 

Featured: the new device pictured above. 

Known as the “Stromberg-Carlson Model 5000 
High-Speed Electronic Printer,” this equipment com- 
bines Charactron" computer read-out tube, made 
by Stromberg-Carlson, and XeroX® Copyflo® elec- 
tronic printer, made by Haloid. Together, they trans- 
late stored electronic information into visual material 
— at 5 to 10 times the volume output of mechanical 
printers representing the same investment. 

In operation, the Charactron shaped-beam tube 
reads out and displays on its face the output of any 
data processing equipment — at speeds up to 10,000 


characters a second. Acting electrostatically and with 
dry materials, these displays sensitize the surface of 
a selenium drum in the XeroX Copyflo printer. The 
data are then transferred to a roll of paper, vellum or 
multilith master and come off the printing machine 
at the rate of 5,400 pages an hour! 

Besides speed, many other advantages are inherent 
in the system. There is no intermediate processing, as 
with engraving or letterpress — lower cost per page! 
Manufacture of the “Model 5000” utilizes printed cir- 
cuitry and transistors — dependability! Texts, graphs 
and business forms can be combined — flexibility! And 
computers whose idle time may be valued at as much 
as S300 an hour can be “emptied” in just minutes — 
efficiency! 

We are confident that this system is the answer to 
hundreds of electronic data processing output prob- 
lems, military and commercial. Inquiries should be 
addressed to Stromberg-Carlson, San Diego, Calif. 


sc STROMBERG-CARLSON ^ 


allowable dissipation for both plates is 
7.5 w. 

Raytheon Manufacturing Co, >5 
Chapel St, Newton 58, Mass. 

• Miniature magnetic amplifier and re- 
lay unit, called Tinymag, will operate 
positively on a 25 microwatt input sig- 
nal. eliminating the need for preampli- 

Relav will accept unfiltered d.c. 
signals directly from a thermocouple, 
icsistancc bridge, photocell or synchro. 
Unit is said to operate at full sensitivity 
in a 40G shock, 20G vibration environ- 



ment with high reliability. It measures 
2 cu. in, requires 26 v. at 400 cycles 
relay excitation, has nominal input sig- 
nal impedance of 2,500 ohms, although 
others can be obtained. Operating tem- 
perature is — 55 to 4- 100C. Manu- 
facturer: Torwico Electronics, Inc, 
1090 Morris Ave, Union, N. J. 

• Self-generating dynamic accelerom- 
eter, Type 4-240, has a flat response 
within —6% between 5 cps. and 40 
kc. over an acceleration range from 
0.01 to l.OOOGs. An acceleration of 
5.000Gs will 'not damage the unit 
and a steady state acceleration of 200 
Gs will not affect the specifications. 
Transverse response is 5% or less. 
Unit operates on the electrokinctic 
principle— forcing a polar liquid through 
a porous substance to create an electric 
potential across the substance-rcquircs 
no mechanical linkages. Both stud 
and flange mounting types arc avail- 
able. 

Consolidated Elcctrodvnamics Corp, 
500 North Sierra Mad re Villa, Pasa- 
dena, Calif. 

• Three-way, two-position solenoid 
valve, Type MC 1766-1, is designed to 
military standards. Using conventional 
hydraulic fluids, unit operates over a 
temperature range of —65 to 275F. 
Operating pressure is 3,000 psi. Sole- 
noid current drain is 1.6 amps, at 29 v. 
d.c. at an ambient temperature of 70F. 
Leakage from drain port, at 3.000 psi. 
applied, at either of the other two 
ports is 5 cc./hr. maximum. 

Actuation time is 0.15 sec. maximum 
and weight is 1.75 lb. Unit is designed 
for aircraft and missile use. Manufac- 
turer is M. C. Manufacturing Co, Lake 
Orion, Michigan. 



SERVING THE AIRCRAFT AND 
MISSILE INDUSTRY 


Diecraft’s special manufacturing techniques fly with our 
country’s leading planes and missiles. For twenty-five 
years the aircraft and electronics industries have utilized 
the skills which have made us a leader in the manufacture 
of special components. 

Let us demonstrate to you the type of service by which we 
have earned our reputation. 



DIECRAFT, INC. 


8443 PULASKI HIGHWAY, BALTIMORE 21, MARYLAND 
TELEPHONE: MURDOCK 8-3390 
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NEW AVIATION PRODUCTS 


Missile Generator 

High-performance generator de- 
signed for missile power applications 
is a dual permanent magnet unit, 24,- 
000-rpm., a.c. tvpc producing 5 kva. 
of three-phase 400-cps., 120/20S v, 
unity to 0.80 lagging factor power and 
3.4 kva. of six-phase 1,600 cps, 23-v. 
power rectified to direct current. 

Using a lightweight static type volt- 
age regulator to supply a toroidal back 
winding, the 400 cps. voltage is main- 
tained constant within 0.5 v. for all 


steady load conditions and has rapid 
transient response, recovering from full- 
load switching in 0.1 sec. 

Ruckstcll Corp.. 968 W. Foothill 
Blvd., Azusa, Calif. 

Pitch/Yaw Instrument 

Model 4-1 pitch-yaw indicator has 
free swiveling aerodynamic head to pro- 
vide potentiometer output linear with 
pitch and yaw angles. High tempera- 
ture materials are used throughout to al- 
low operation at high Mach numbers. 



SAC 

The eyes of Texa'§ 
and of all the 
WINGED WORLD 
are on 

AMERICA'S 
FINEST BUSINESS 
FLYING TERMINAL 


Silver Jubilee Newsreel 


tjpK™\w S7 li 

viai teQ 

NOVEMBER 1957 
FRANTIC ACTIVITY AS SACS 
NEW TERMINAL NEARED 
iCOfAPLETION. 


SACSTERS FOUND i 
QUARTERS A FAR CRY FROM 

OlD HANGAR OFFICES. 


— r.:,7.r,nZr — Southwest Airmotive Co. 

»» .o ...... 



Instrument is available in ranges up 
to 274 deg. with an indicating accuracy 
of 0.1%, manufacturer reports. Overall 
length is 4 in. Static or total head 
probes are available, either singly or 
combined. 

Edcliff Instruments, P. O. Box 307, 
1711 S. Mountain Ave., Monrovia. 
Calif. 

Subminiature Thermostat 

Model WP thermostat, featuring ft- 
in. dia., 0.690-in. body lengtli and 
weight of 0.06 lb., incorporates bimetal 
actuated contact and is rated at one- 
half ampere for 6-28 v. a.c. or d.c. and 


I 



115-v. a.c. circuits. Temperature range 
of — 65C to 1 50C is externally adjust- 
able. 

Chatham Controls Corp., 33 River 
Rd., Chatham, N. J. 

Jet Engine Reverser Actuator 

Actuator with application to jet en- 
gine reversers and other high-tempera- 
ture installations has operated success- 
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fully at 1,200F using 220 lb. of bleed 
air off the powerplant. Equipment 
avoids use of labyrinth or controlled 
leakage seals, using at one end an 
Iconel-X spring seal and a wedge seal. 

Skinner Seal Co., 3001 Sutter St., 
Santa Ana, Calif. 

Crystal Oven 

Oven that utilizes the latent heat of 
fusion of crystalline materials will pro- 
vide extremely constant crystal cavity 
temperatures, according to the manu- 
facturer. 

Unit has a chemical thermostat with 
proportional heat control in lieu of 
conventional bi-metallic type. Contact 
noise, power surge, random variations 
of oven temperature and cavity tem- 



perature drift are said to be eliminated. 

At 24C ambient, cavitv temperature 
is 70.6C. Temperature control is within 
0.5C from — 20C to 50C ambient and 
approximately 0.005C at fixed ambient. 
Unit weighs 12 oz. and measures 2-ill. 
x 4-in. 

Robertshaw-Fiilton Controls Co., 
Aeronautical Division, 401 N. Man- 
chester, Anaheim, Calif. 



Vibration Pickup 

Vibration pickup designed to labo- 
ratory requirements is usable also in 
operational use, the manufacturer notes. 
Type 4-120 was initially developed for 
ground and in-flight monitoring of jet 
engines but can also be used in other 
high-frequency low-amplitude studies 


EDO 

AIRBORNE 


LORAN 


PILOT 

DIRECT-READING 


OPERATED 

SAVES WEIGHT, REDUCES CREW COST, 
ADDS TO PAYLOAD 


SELECTED BY PAN AMERICAN 
WORLD AIRWAYS AND OTHERS 
AS BASIC LONG RANGE NAV AID 


r* 

5 S 0 


\ 

1 Since 19 

s N ^ 

^^CORPORATION 

COLLEGE POINT, NEW YORK 
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Ready NOW for the big GPU job ahead... 
the Jack & Heintz G180 a-c generator! 

POWER MATCHED 

to advanced jet airliners! 


It’s already designed, thoroughly tested and ready for production, a new 160- 
kva generator — the highest rated machine ever designed for use in ground 
power units. 

Power Matched! This new G180 has the same power and electrical design char- 
acteristics as the generators in today’s superliners — guarantees the most precise 
check-outs . . . and it packs enough reserve power to preclude redesign or re- 
placement of GPUs in event higher power systems are put into aircraft. 

It is one-third the weight of comparable commercial generators . . . less costly 
. . . exceeds normal airline life specifications by being capable of a minimum 
5000-hour life . . . will substantially lower maintenance costs. 

The G180 is one of many a-c and d-c generators designed and built by Jack & 
Heintz for commercial and military use. For example, the J&H 750-amp d-c gen- 
erator is the predominant power unit on military GPUs. More than 25,000 J&H 
a-c and d-c generators in support-equipment use have outstanding maintenance 
and service records. 

Your inquiries are invited! Jack & Heintz, Inc., 17635 Broadway, Cleveland 1, O. 
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EI\'TZ, Inc. 
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under temperature extremes from 
— 65F to 5 OOF. 

Frequency range is 40-2,000 cps. 
with linearity of ±4% of reading, for 
constant frequency, over the entire 
range. It is insensitive to transverse 
vibration, according to the maker, and 
will produce a signal directly propor- 
tional to the velocity as low as the 
recording equipment will measure. 
Maximum damage-free acceleration is 
30G. 

Unit measures 1 J x 2J in. and weighs 
under five ounces. 

Consolidated Electrodynamics Corp., 
300 N. Sierra Madre Villa, Pasadena, 
Calif. 



Metallic Snubbers 

Snubbers to damp out high pressure 
surges and pump ripples, allowing 
smooth pressure increase to protect air- 
craft and missile pressure-operated in- 
struments and controls, are of all-stain- 
less steel construction. 


Units are designed for systems with 
operating pressures up to 4,000 psi.. 
proof pressure of 6,000 psi. and burst 
pressure of 10,000 psi. They operate 
at fluid and ambient temperatures from 
— 65F to 400F, with special models 
capable of working at 1,000F. Equip- 
ment comes in varying sizes down to 
tt-in. x liV-in. Typical weight is re- 
ported as 0.037 lb. for 4-inch line size. 

A. U. Stone & Co., 23 W. 60th St., 
New York 23, N. Y. 

Simulation Table 

Two degree of freedom simulation 
table is used for angularly displacing 
gyros and accelerometers, in pitch or 
roll, cither statically or dynamically. 
The servo-controlled table is used in 
conjunction with an analog computer 
to provide flight test conditions of an 
aircraft or missile stabilization system. 

Equipment may also be used as an 



oscillating tabic to determine threshold 
characteristics of high performance gy- 
ros and accelerometers. Table will fol- 
low signals from an analog computer, 
a low frequency function generator, a 
tape recorder or a digital-to-analog con- 

Micro Gee Products, Inc., Box 1005, 
6319 Clayton Avc., Culver City, Calif. 



Stick Force Dynamometer 

Model 330 stick force dynamometer 
contains a force balance to measure 
maneuver force pilots apply to controls 
and does not need stick modification. 

Grip-shaped unit is completely inter- 
changeable with the B8A grip assembly, 
the manufacturer reports, and is de- 
signed for ± 1 70-lb. fore and aft loads 
and ±75-lb. side loads; unit also pro- 
vides required overload capacity. 

Task Corp., 1009 E. Vermont Ave., 
Anaheim, Calif. 



THIS IS ENGINE E7592 


Airwork never scrambles engine 
parts on a mass production basis. 
When this engine was torn down 
for overhaul — the parts went on 
this cart. The cart kept all re-usable 
parts together as they went through 
Cleaning, Inspection and Rework. 
Now, new parts have been issued. 
The cart is ready to start through 
Assembly. 

These carts preserve your invest- 
ment. If a vital part has a potential 
10,000 hour life — and you have 


used it for 1,000 hours — that’s the 
one that goes back on your engine. 
Under the usual shop system, you 
could end up with a 9,000 hour 
part . . . and a big bill next ti 

Mating parts that have "worn 
are re-mated. And . . . you get indi- 
vidual treatment of the operating 
problem shown by the internal con- 
dition of your engine at overhaul. 

Only Airwork offers this indi- 
vidualized overhaul method . . . the 
best you can get anywhere. 


CORPORATION 
flillville, New Jersey 


BRANCHES IN: 
WASHINGTON 

NEWARK • MIAMI • AUANTA 
CLEVELAND 
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BELL salesmen, using 47Js like this one slim™ over Chicago, demonstrate two weeks ont of six, devote rest of time talking to prospects. 


Bell Plans to 

Bv Craig Lewis 

Ft. Worth— Bell Helicopter Corp. is 
experimenting with new sales tech- 
niques in an effort to find the best 
method of merchandising helicopters. 
Sales programs have been extensively 
overhauled in the past six months in 
Bell's search for the ideal commercial 
helicopter sales technique. 

This aggressive approach to selling 
helicopters is designed to accelerate the 
growth of commercial sales and lay the 
ground work for more sophisticated 
programs at the same time. And in- 
creased commercial business will also 
improve Bell's ability to roll with the 
shocks of on-again-off-again peacetime 
military budgets. 

1957 Business 

Bell sold more commercial heli- 
copters in the first nine months of this 
year than in all of 1956, and total com- 
mercial business for 1957 is forecast 
at about S10 million. This includes in- 
come from spares business and the Bell 
training school. The company doesn't 
release figures on unit sales, but this 

sales on the order of 160 helicopters. 

Sales in 1957 arc about 30% higher 
than they were in 1956, and this in- 
crease fits in with the general growth 
trend over the past few years. Another 
30% increase in commercial sales is 
predicted for next year. Bell has an 
eventual goal of S25 million annual 
commercial business. 


Widen Helicopter Market 


Bell believes that the growth of com- 
mercial helicopter sales depends pri- 
marily on greater acceptance of the ma- 
chine as a business tool. "It's a big 
educational job,” Bell President Harvey 
Gaylord told Aviation Week, and he 
said that more aggressive selling will 
hasten this educational process. 

This view is echoed by Bell’s new 
commercial domestic sales manager, 
Fred Roscoc. He points out that 
greater use of helicopters will promote 
more heliports and more service facili- 
ties. As these facilities increase, the 
cost and convenience of operating and 
maintaining the helicopter will de- 
file Korean war was the factor that 
really brought the helicopter to promi- 
nence, Roscoe said, and its use in off- 
shore oil development has made a 
similar kind of contribution. The 
operations of New York Airways, Los 
Angeles Airways and Chicago Heli- 
copter Airways also help by introducing 
the helicopter to businessmen through 
the ordinary channels of air transpor- 

Roscoc also points out that as the 
helicopter becomes more popular for 
business use. smart businessmen will 
find new uses for it, thus creating new 

With this cycle of increased accept- 
ance and use, commercial sales ought 
to gather momentum at some point, 
and Gaylord said “we will be disap- 

C ointed” if sales don't begin to snow- 
all after another three years or so. 


He said that Bell expects sales growth 
to exceed the present rate of 20-30% 
a year when this momentum begins 
to pick up. 

Higher production rates that accom- 
pany higher sales volume could make 
another contribution to better sales. 
Cavlord estimates that if Bell could 
eventually produce 4,000 to 5,000 heli- 
copters a vear, the companv could cut 
prices 40 to 50%. 


tarv budgets, more commercial busi- 
ness represents a welcome stability. 
Bell figures a 50-50 split between mili- 
tarv and commercial business would be 
ideal. 

This kind of a split, which Bell 
hopes to approach eventually, would 
permit the company to keep its facili- 


v budget vear: 
‘ r share of c 


mcrciai business. Bell is experimenting 
with sales techniques to determine the 
best way to sell helicopters. In the pres- 
ent phase, the company is trying out 
techniques used to sell fixed-wing air- 
craft. and Roscoc left his job as domes- 
tic sales manager for Cessna Aircraft 
Corp. last summer to run the new pro- 
gram for Bell. 

Where Bell formerly had three sales- 
men covering the country, there will 
now be eight salesmen and a division 
manager sclline in the field, all with 
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SILASTIC 


insulation stays rubbery at 500 F 


For resistance to fuels, oils and 
solvents, specify Silastic LS 


Get latest data on Silastic. Mail coupon today 


Even continuous exposure to temperatures ranging 
from —130 to 500 F won’t affect the resiliency or high 
dielectric strength of Silastic*, the Dow Corning silicone 
rubber. Silastic repels moisture, resists weathering, 
ozone, arcing and corona. That’s why Silastic assures 
peak insulation efficiency for electrical wire and cable. 
Offered by leading wire manufacturers. 




Typical Properties of Silastic for Wire and Cables 





If you consider ALL the properties of a Silicone rubber, you'll specify SILASTIC 


Dow Corning corporation 

MIDLAND. MICHIGAN 
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MANUFACTURERS demonstrate new bolt 
wrenching process. Gear was hauled in 1 
eoptcr, mounted on landing gear for deni 


guidance from Bell's main plant here. 
The sales territory east of the Rockies 
lias been split up into four regions, 
and salesmen now operate out of New 
York, Buffalo, Cleveland and Ft. 
Worth. A fifth region will be added 
when a salesman now in training begins 
operating out of Chicago. 

Western Plan 

The western states arc getting a dif- 
ferent approach. Bell has set up a 
Western Division with a division man- 
ager in Los Angeles. The division is 
split into three regions, and the sales- 
men in these regions report to Los 
Angeles. 

The Western Division operates as a 
sort of sales and service package deal. 
Bell has a parts depot in Los Angeles 
stocked with the most commonly used 
spares, providing rapid parts delivery 
for customers in the western states. 
If this approach works out well, it may 
be extended to cover the country. 

Helicopter operators in the eastern 
U. S. now have a Bell service represen- 
tative to help them with their prob- 
lems, and a service rep will be provided 
for the western states. Operators in the 
central states can call on the Ft. Worth 
plant for help. 

Salesmen use the model -t7J for most 
demonstrations. Four of these ma- 
chines arc rotated through the regions. 
Salesmen usually fly. the demonstrators 
two weeks out of six, using the other 
four weeks to set up demonstrations 
and follow-up calls. One 47G-2 demon- 
strator is based on the West Coast, and 
another 47G-2 will be added in April. 

Currently, Bell is producing the 
utilitarian three-place Model 47G-2 
priced at $39,500 and the plusher four- 
place 47J resting SOS, 300. Some of 
the older Model 47G and 47H ma- 




AND DEFUELING 


Weight saving and simplification of fueling operations are achieved through 
use of FRI GA-2 Adapter. This Adapter eliminates need for additional fuel- 
ing points and associated plumbing by providing fast, efficient fueling and 
defueling through the aerial refueling probe on military aircraft. The GA-2 
Adapter fits on existing MA-2 fueling nozzles and gives positive check on 
the operational status of aerial refueling receiver system during ground fuel- 
ing thus eliminating need of separate check equipment. 

Designed and produced by Flight Refueling, Inc., these components are 
flight-proved for production installations. FRI components simplify assembly 
and increase system flexibility. 


For fast 


single-point 

FUELING 


Flight Refueling, Inc. 
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For High Strength-Weight Ratios up to 1000 F 

Specify New Armco PH 15-7 Mo Stainless 


Guaranteed F tu of 225,000 psi, combination of 
exceptional properties, and producibility, create 
new possibilities in design of aircraft and missiles. 


STRENGTH-WEIGHT RATIOS . . . CREEP STRENGTH 
(0.2% DEFORMATION IN 1000 HRS) 


These graphs illustrate only two of the many 
characteristics of Armco's new PH 15-7 Mo 
Stainless Steel that can help solve problems 
in the design and production of high-mach 
missiles and planes. Combining excellent me- 
chanical properties up to lOOO F, corrosion 
resistance and good fabricating characteristics 
with producibility in all forms, PH 15-7 Mo 
meets all aircraft manufacturing requirements. 

Higher Properties at Temperatures to 1000 F 

On a strength-weight basis in the critical 
range of 600 to lOOO F, Armco PH 15-7 Mo 
is superior to other aircraft materials. Its 
tensile and compressive properties and creep 
strength permit the design of airframe and 
power unit elements that are more resistant 
to the combined effect of heat and stress. 

Designs can be based on these ultra-high 
guaranteed minimum properties: 

Easy Fabrication Adds to Economy 
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Guaranteed Tensile Properties 

Armco PH 15-7 Mo Sheet and Strip 
Condition 

I RH 950 I TH 1050 I A 

Ultimate strength, psi 225,000 min. 190,000 min. 150,000 max. 

0.2% Yield strength, psi 200,000 min. 170,000 min. I 65,000 max. 

Elongation, % in 2 in. | 4% min. | 5% min. | 25% min. 


Much less expensive than titanium alloys, 
Armco PH 15-7 Mo is also the most easily 
fabricated of all the high strength aircraft 
materials. This characteristic not only simpli- 
fies design but speeds production and cuts unit 
costs. Fabrication methods and low temper- 
ature heat treatments are identical to those for 
widely used Armco 17-7 PH. 

Commercially Available in All Forms 

The new grade is available now in the form 
of sheet, strip, thin gage strip (foil), plate, 
bar, wire, and forging billets. All arc pro- 
duced in commercial quantities. 

Armco PH 15-7 Mo is the newest addition 
to Armco’s family of workable precipitation- 
hardening stainless steels. Others are Armco 
17-7 PH and 17-4 PH. 

Write us at the address below for full in- 
formation on properties, fabrication and 
available sizes. 


STRENGTH-WEIGHT RATIOS . . . COMPRESSIVE YIELD STRENGTH 
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chines arc still in inventory and for 
sale, although they are no longer in 
production. 

Sales of the current production 
models are just about evenly split be- 
tween the 47G-2 and the 47 J. While 
there is little to choose between the 
two in performance, added capacity 
and better looks seem to promote as 
many sales of the 47J as of the much 
cheaper 47G-2. 

Helicopter a Commodity 

Roseoe feels the helicopter is a com- 
modity competing with any other 
$60,000 commodity, not just a heli- 
copter competing with other heli- 
copters. To back up this approach, he 
plans to use modern marketing tech- 
niques to pinpoint the likeliest mar- 
kets. then develop new sales tools 
through experimentation to develop 
these markets. 

Best prospect for future development 
right now is the executive transport 
field, according to Roseoe. lie feels 
that interest in using the helicopter 
for travel between plants and in ter- 
minal areas is increasing. Bell will push 
sales in this area, and Roseoe says that 
it will be a key to bigger growth in 
commercial Sides. 

Up to the time the sales program 
was reorganized this year, Bell sold 
most of its helicopters to charter com- 
panies and other operators who in turn 
sold their services to industry. As in- 
terest has increased, more businesses 
have decided to buy machines instead 
of leasing them. So now Bell is concen- 
trating more and more on direct sides 
to industry. Company feels that the 
historic growth in sales to charter op- 
erators will continue its steady upward 
curve and that new sales direct to in- 
dustry will provide the extra growth Bell 
wants to expand its commercial sales 

New Customers 

Nearly 40% of sales this year are 
going to new customers. Bell still makes 
the majority of its sales to old customers 
updating or expanding their fleets, but 
little or none of this is replacement 
business. Old helicopters seem to get 
rebuilt and kept in service, and prices 
for used machines arc holding up very 

Charter operators form the largest 
single group buying helicopters this 
year with 37% of total sales. Foreign 
governments took another 20% for 
their military forces, and 13% were sold 
for executive transportation. Next 
biggest markets were air taxi, police use 
and oil industry applications. Other 
machines were sold for ranch use, crop 
dusting and spraying, exploration, 
forestry, powerline patrol and fishery 
work. 

These sales figures don't give an cn- 



With all laminations smoothly ^||| ALUMINUM 
surface-bonded, Laminum looks with lami nations of .003" 


and acts like solid metal, yet 
simply p-e-e-l-s for a thousand th 



✓ IN STAINLESS STEEL 

with laminations of .002" or 
.003"— also available in 
Mild Steel and Brass. 


LAMINATED SHIM CO., INC. 

Shim Headquarters since 1013 
5112 Union St., Glenbrook, Conn. 
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A. revolutionary new concept in hea t control 


The integrally insulated shroud . . . developed by 
Johns -Manville and proved on 5 supersonic aircraft 


Here IS an entire ly new approach to problems en- 
countered in the control of high engine temperatures 
... an approach already tested and proved on the 
most advanced aircraft. It's the integrally insulated 
shroud originated by Johns-Manville. This shroud is 
an actual aircraft part. It is supported by the engine 
or airframe. It minimizes the need for parts inven- 
tories. And it presents no removal problem for engine 

was the perfection of new techniques in fabricating 


other high heat-resistant alloys. These metals are 
combined with Thermoflex® refractory fiber felt in a 
sandwich construction. The result is a strong, light- 

tection than any other insulating device. 

J-M insulation specialists will be happy to demon- 

sulated shrouds. Just write Johns-Manville, Box 14. 
New York 16, N. Y. In Canada, 565 Lake Shore Road 
East, Port Credit, Ontario. 


jJJ] Johns-Manville 
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tirely accurate picture of the propor- 
tional use made of the helicopter, since 
it is impossible to tell what the large 
segment of charter operators are using 
llieir machines for. But they do give 
an indication of Bell markets for direct 
sales. 

The best market for Bell's sales ef- 
forts right now is probably the group 
of companies which operate fixed-wing 
aircraft. They are already airminded, 
and they have the flight organization 
and maintenance setup to handle a 
helicopter easily. Roscoc said this group 
will be a primary sales target. 

Tied to Jets 

Roscoc thinks that as some com- 
panies move on to turbine powered 
fixed wing aircraft, they will have an 
increased need for helicopters to help 
justify their investment in jet aircraft. 
In order to take full advantage of the 
increased speed of the jets, operators 
will have to cut ground time between 
the bigger, more remote airfields needed 
for the jets and the plant or dovvn- 

This year, about 50% of Bell's com- 
mercial sales were made to overseas 
customers, compared with 55% last 
year. ’Iliis is in line with the declining 
trend from a point six years ago when 
70% of sales were for export. Bell's 
overseas dealers must compete with 
companies in Japan and Italy licensed 
to build and sell Bell helicopters, but 
the company figures it only loses about 
5% of its overseas customers to them. 
Most licensee sales are made in soft 
currency areas where Bell couldn't af- 
ford to do business anyway. 

Bell’s president Gaylord feels that 
a more aggressive and more sophisti- 
cated sales effort can greatly expand 
commercial sales with the helicopters 
now available. He docs not believe that 
any technical breakthroughs or radically 
improved machines are needed before 
the helicopter can be widely promoted 

More Sales Effort 

Gaylord admits that technical break- 
throughs are always desirable, but lie 
says that improvement can just as easily 
come from new fuels and materials ap- 
plied to present types. He believes that 
greater sales effort, not a better ma- 
chine, is needed to increase sales. 

Turbine power represents a new era 
in helicopter powcrplants. but Gaylord 
points out that there is no family of 
small turbine engines available winch 
is suitable for adaptation to a machine 
of the 47J's size. 

He thinks the turbine-powered H-40 
tiiat Bell is currently developing for the 
Army may well have commercial appli- 
cations similar to those of the 47J some 
time in the future. 



model T-300S 
30,000 lbs. 

drawbar effort 


Recently demonstrated ot the Air Transport Association meeting in 
San Francisco in late October, this T-300S "PAYMOVER" towing 
tractor is the only tractor of its size and type in operation today. 
Acclaimed by all who saw it in action as outstanding in both per- 
formance and appearance the model T-300S is a modern tractor in 
every respect, with plenty of power, traction and speed to keep 
your plane-handling operations up-to-date for years to come. 

Here is ground-handling power at its best — 21 tons of tractor that 
a boy can handle . . . that will deliver anything from a gentle 
nudge to a 30,000-pound drawbar effort . . . that will' "inch" a 
load, or' travel up to 26 mph. in either direction. 

OUTSTANDING IN FEATURES AND PERFORMANCE: 


PAYMOVER 

THE FRANK G. HOUGH C(T LIBERTY VILLE, III. 


all JET and TURBOPROP airliners 


This new PAYMOVER will handle 


AVIATION WEEK, De 


16 , 



EMPLOYMENT OPPORTUNITIES 


AERODYNAMICS DIVISION ENGINEER 

For Preliminary Design Team -Major Aircraft Co. 

Requires minimum 10 years aircraft design and con- 
struction with responsible Aerodynamics experience for 
at least one complete project from inception to oper- 
ational readiness. A. E. degree from recognized 4 year 
college, Master’s Degree preferred. Strong personal 
leadership qualifications. 

Starting Salary — $10,000 range 
Reply in confidence to: Professional Employment Man- 
ager 

P-6820 Aviation Week 
Class. Adv. Div., P. O. Box 12, N. Y. 36, N. Y. 



r years old this fall. General Electric’s Small Aircraft Engine 
Department has established a record of remarkable achievement and 
inventiveness. 

With its T58 turboshaft, SAED introduced a constant speed control 
concept for helicopter operation. 

With its J85 turbojet, SAED surpassed the 3:1 powenweight ratio of its 
earlier T58. 

With its T64 “convertible”, SAED proved the feasibility of one basic 
power section designed for both turboshaft and turboprop applications. 
While winning these major development contracts, SAED’s engineering 
staff grew steadily. Despite this growth, the individual engineer at 
SAED still enjoys the advantages of being part of a small professional 
unit . . . still explores the ever-growing potential for small gas turbines. 
The far-sighted engineer looks to an organization where growth is 
reflected in company prestige, in positions of individual opportunity, in 
a field of unlimited possibility. 

If your eyes are on the years ahead, please write in confidence to: 

Mr. William Merrill 
Technical Recruiting 
Small Aircraft Engine Dept. 

GENERAL^) ELECTRIC 

1085 Western Ave., West Lynn, Mass. 


The Cornelius Company 
Offers An Exceptional 
Opportunity For A 

QUALIFIED 
SALES ENGINEER 



THE CORNELIUS COMPANY 


SENIOR ENGINEERS 
AND SCIENTISTS 


Aerodynamics 
Electronics: 
Autopilots 
Missile Systems 
Radar Systems 
Operation Research 


WE NEED A MAN WITH A STRONG THE 
RETICAt BACKGROUND CAPABLE OF I 
PLYING OPTICAL AND ELECTRONIC INSTfi 
MENTATION TO RESEARCH IN FLUID FLC 
AND RELATED STUDIES. TECHNICAL A! 
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How to put 


^4 


tints' 


on ideas 


Y ou’re an idea man— as are all creative engineers. 

And like other thoughtful young men, you’re eager 
to lend wings to your visions. 

Here at Goodyear Aircraft, we offer an unlimited ceil- 
ing for soaring imaginations. Here wait boundless 
opportunities in your chosen field— whether it be air- 
ships, structural materials, electronic equipment, plas- 
tics, missile components— or countless other exciting 
and challenging activities. 

Here, too, is an atmosphere in which ideas can gain 
altitude. For there exist no barriers to individual 
thought and expression, no height which your inspira- 
tion cannot attain. And in fulfillment of their dreams, 
Goodyear Aircraft engineers can utilize the most mod- 
ern facilities, including one of the largest computer 


laboratories in the world. 

If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can be 
yours at Goodyear Aircraft. Our continued growth and 
diversification have required expansion of our engineer- 
ing staffs in all specialties at both Akron, Ohio, and 
Litchfield Park, Arizona. 

Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are avail- 
able at nearby colleges. 

For further information on your career opportunities 
at Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 


They 're doing big things ol GOODYEAR AIRCRAFT 

The Team To Team With in Aeronautics 
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VISUAL TRAINING 


Periodic Company and C.A.A. Exams 

DR. JOHN T. FLYNN 

OPTOMETRIST - ORTHOPTIST 
Visual Training Specialist 

300 W. 23rd St., New York City 

By Appointment Only WA. 9-5919 


IN ALL INTERESTS 
OF AVIATION 

If You're Important, you either read 

AVIATION WEEK 


or you advertise in it, or both. 
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CLASSIFIED Searchlight Section ADVERTISING 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


Where: NCO Club, Norton Air Force Base, San Bernardino, Calif. 
Date: 10 January, 1958 
Time: 9:00 a.m. 

Inspection Dates: 20 December, 1957 through 9 January, 1958, 
excluding Saturdays, Sundays, and holidays. 

Types and Quantity to be Sold : All aircraft pictured, plus 
17 each F-51D’s. 

Location of Aircraft: F-51 Aircraft are at McClellan AFB, Sacra- 

mento, Calif. All other aircraft may be 
inspected at Davis-Monthan AFB, Tucson, 
Ariz. 

This is a site bid-type sale. Bidders present on sale date 
will have opportunity to purchase individually offered 
aircraft at their price. 

Catalogs containing detailed descriptive data, sale procedures, and 
sale terms and conditions will be available to prospective bidders at 
the sale site and aircraft storage locations during the inspection period 
preceding the sale date. 
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SEARCHLIGHT SECTION 


FOR SALE 

SCHEDULED AIRLINE INVENTORY 

of 

DC-4 and C-46F Material 


ACeS 

OVERHAUL • EXCHANGE • LEASE 
ALL P&W ENGINE MODEL’S 

Airframe.^Engine.^Radio and Instrument Parts 

R2800 Ml A Ml 

Zero Time on Following Engine Models 
R-2000-7M2 R-2800-51 R-2800-75 R-2800-75M2 

w '"-‘%Z£Z'X rod ° r 




CESSNA 182 


MINNESOTA AIRMOTIVE, INC. 
PA 1-3351 

Wold Chamberlain Field 
Minneapolis, Minnesota 



NAVCO 


$ 100 , 000.00 

> 




C-82 PARTS 

H 'SSaJisH 

BETTER C-82s 




BOOKS 


"WHO'S WHO^ IN DEFENSE"— 


s«°A«' R5 D D A, n'ar;:v a sl2 p ^t.<.° A,A 

DATA ST, w.lZg!l° n t: , D , “c. A, ‘’'' 
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FOR SALE 

C-46F AIRCRAFT 

Passenger and Cargo 

With or Without 
T-Category Kit Installed 

DC-6C AIRCRAFT 

Passenger/Cargo 
Immediate Delivery 

The Flying Tiger Line Inc. 

Burbank, Calif. 

Call or Cable 

Fred Benninger 

Executive Vice President 

Tel: Stanley 7-3411 

Cable: Flytiger 



FOR SALE 

Two (2) Super 46 

AEF CONVERSION KIT 
PASSENGER INTERIOR - AIRLINE RADIO 

PRICED RIGHT -MAKE OFFER 

LOS ANGELES AIR SERVICE, INC 


An | 

Investment » 


BE CONVINCED - 
ment TODAY. 3 


AVIATION WEEK 
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SPS HI-TI titanium aircraft bolts are regularly manufactured in four standard configurations: internal wrenching tension bolts, 
12-point external wrenching tension bolts, hexagon head external wrenching shear bolts, and flush head internal wrenching shear bolts. 
Weighing 43% less than steel bolts of equivalent dimensions, they can save you as much as 1000 lb. per airframe— with no loss in strength. 


SPS Hi-Ti titanium bolts help you build 
lighter airframes without sacrificing strength 


HI-TI versus Alloy Steel BOLT 

I STEEL A comparison of typical 


RELATIVE WEIGHT 


• TENSILE STttENGTH(psl) 


FATIGUE STRENGTH (psi) 
at 8,000,000 CYCLES , 
(wilh 10% preload) * 
STRENGTH-TO- WEIGHT 

PEAK STRENGTH 1 
' ELONGATION (%) _ 


• REDUCTION IN AREA («) 


Hi-Ti vs. alloy steel. Tensile, elongation and reduction area 
properties arc based on the performance of bolt gage specimens. 
Endurance limit was determined by subjecting bolts to tension 
load alternating between maximum and 10% preload for a 
total of 8,000,000 cycles without inducing failure. Significant 
comparison is the strength-to-weight ratio at endurance limit. 


SPS Hi-Ti titanium bolts help you solve the problem of 
reducing airframe weight without compromising strength. 
They weigh 43% less than alloy steel bolts of the same size. 
One lb. of them can do the work of I % lb. of steel bolts. 
Yet in tensile-strength-to-weight ratio and fatigue resist- 
ance. they outperform steel. 

Once considered a laboratory curiosity, titanium bolts 
have for some time been standard production items at 
SPS. Hi-Ti bolts are found in many advanced design 
operational aircraft. This is because SPS— producer of the 
first successful titanium aircraft bolt — invested over 
S500.000 and several years of high priority research in 
learning how to deal with this promising but sensitive 
metal. Today SPS has the most extensive facilities in the 
industry for the production and testing of titanium fasteners. 
As a result, we can give you both the technical assistance 
and the delivery you need to utilize fully the advantages of 
titanium bolts in your current airframe projects. 

For more information on Hi-Ti titanium aircraft bolts, 
write Aircraft Products Division, Standard Pressed Steel 
Co., Jenkintown 3, Pa. 


AIRCRAFT PRODUCTS DIVISION 


STANDARD PRESSED STEEL CO. 
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installed in each cylinder will register 


simultaneously, thereby indicating 
immediately any defective cylinders. 
Write for free literature. 


GABB SPfCIAl PRODUCTS Inc. 

WINDSOR LOCKS. CONN. 


NEW TECHNICAL 
TRAINING 
SERVICES 


|f PHILCO, ^i 

vl. TECHNOLOGICAL 
VV CENTER 

T „ 


CORRESPONDENCE COURSE ON 
TRANSISTORS — Most com- j 
piece, authoritative course ever 
offered. Covers from theory 
thru all important applications 


./ I CORRESPONDENCE COURSE ON 
jfWVV RADAR — Practical and up-to- 
date, rhiscomprehcnsivecourse 
covers Radar from theory thru 
important ap plications. 

For additional information and 
fur booklet on facilities, write to: 

PHILCO TECHNOLOGICAL CENTER 
TECHREP DIVISION, TC-8 

22nd and Lehigh Aye.. Philadelphia 32, Pa. 
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Requests Apology ^ 
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Wrong Suit 



Action Equals Reaction 

-BSiSr 

“Voila! '‘La Sput-nique. Zcy arc all up «- 
creek!" Said the Frenchman to all who 

The British, however, quickly talked of the 
weather and returned to the pub for a 


for Delta's new Convair 880’s... 
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m-strength Elastic Stop® nut from 
ESNA’S broad product line 


160,000 

PSI BOLTS 

Such as Types MS 20004 
and NAS 144 


180,000 

PSI BOLTS 

Such as Type NAS 624 


HIGH STRENGTH 




SHEAR BOLT 


ZEB 1845 

Nut— double hex, 550° F 


Such as Type NAS 333 


Nut-double hex, 250“ F 

/^t=f g 


1610 

Nut-hex, 250 °F 


1610 

Nut-hex, 250 °F 


m 


ZEB 1845 

Nut— double hex, 550° F 


ULTRA 
HI-TENSILE 
(220,000 PSI) 

Type Bolts 


2752 


Nut-barrel, floating 
250°F 


2552 

Nut-barrel, floating 
lightweight, 250°F 


1452 

Nut-barrel, 250 °F 


N3220 


Nut-barrel, floating 
^ 350° F 


2452 

Nut-barrel, lightweight 
250°F 


NA101 

Nut Anchor, Two Lug 


250 F 


LH2577 (NAS 577 

Nut-barrel, floating 
550 °F 


The high loading inevitable in today’s supersonic 
aircraft designs makes it essential that the 
entire structure be strengthened— with a 
minimum increase in weight. In fastening, this 
means that fewer but stronger fasteners are 
desirable. To meet this need, ESNA now 
has available a complete line of high tensile 
self-locking nuts to match the full temperature and tensile range of the high strength bolts. There is 
also a wide variety of nut “shapes” to cover a broad range of structural application requirements. 



We will be glad to send you complete details on any of the nuts shown here or 
to help you with any of your specific fastener problems. Just write Dept. N45-1225. 

ELASTIC STOP NUT CORPORATION OF AMERICA 

2330 Vauxhall Road, Union, New Jersey 


